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ABSTRACT

Statistics gathered by the Pension Benefit Guaranty Corporation indicate there
was agreat deal of variation in the number of standard defined benefit pension plan
terminations between 1985 and 1995, reaching an all time high of ailmost 12,000 in 1990.
In response, there have been several academic studies published that tried to explain why
firms were terminating these plans. Prior studies attempted to explain this phenomenon
by observing firm level data of overfunded defined benefit pension plan terminations.
This study attempts to expand prior literature by creating a more comprehensive
examination of the termination decision. In doing so, the study intends to provide
answers to three questions. First, do motives for termination differ by funding status?
Second, do motives vary in when they become evident and have they changed over time?
Finally, are companies honest about why they are terminating plans? The results of the
study indicate that there are differences in the motives for termination of overfunded and
fully funded defined benefit pension plans and that these motives do vary in when they
become evident. Overfunded defined benefit plans are motivated by financial distress,
expropriation, tax advantages and regulation. The results suggest that if terminationis
motivated by financial distress or the cost of plan administration, firms are likely to
terminate their overfunded plans within one year. If the termination is motivated by other
reasons, the motives are evident two or three years prior to termination. For fully funded
plans, the results only support the financial and regulatory motives for termination. These
plans also seem to be more sensitive to regulatory changes than overfunded plans.
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CHAPTER 1: INTRODUCTION

Purpose of the Study

Significant changes have occurred to pension plans since the passage of the
Employee Retirement Income Security Act (ERISA) of 1974. Among other things, this
Act created the Pension Benefit Guaranty Corporation. The purpose of the PBGC was to
guarantee, to some maximum limits, the pension benefits of workers covered by defined
benefit pension plans. The PBGC was funded through a premium charge to the
employers.

Examining the number of standard terminations of defined benefit pension plans
that have occurred since the creation of the PBGC, it can be seen that the number of
terminations has fluctuated greatly, with many terminations occurring in the late 1980s
and early 1990s. Asreported by the PBGC in its annua Data Book, the most
terminations occurring in any one year since its inception occurred in 1990. Almost
12,000 plans were terminated in this year. The most terminations occurring in any one
year in the 1970s were 8,932 (in 1976). The number of standard terminations
subsequently dropped until 1980, after which they began to increase rather steadily, with
more than 10,000 terminations occurred in 1988.

The overall increase in the number of standard terminations sparked much

research in the area of pension plans because of the potential impact on the retirement



income of workers. Becausethere ae differencesin the design of the plans, ead type of
plan has varying levels of financial uncertainty for both firms and workers. Also, the
plans differ in who beasthe investment risk. Asexplained in greaer detail | ater,
employers bea the investment risk with defined benefit plans. They are resporsible for
making sure that plan asets are sufficient to hona promised benefits. On the other hand,
with defined contribution dans, employers generally make a ontribution that is a set
percentage of employees salaries. Employees typicaly chocse from avariety of
investment options and, therefore, bea the investment risk. Asaresult, termination o
defined benefit pension dans and the @ncurrent increase in the number of workers
covered by defined contribution dans could paentialy affed the adequacy of the
retirement income of workers. In additionto individual workers retirement income, the
shift could adversely affed society asawhde. Thisisbecaiseif many workers savings
are not sufficient to last through retirement, they have to rely on family or the government
for financial suppat for the remainder of their lives. Therefore society will, in effed,
subsidize the retirement income of these individuals.

Recent studies that have atempted to explain the gain in market share of defined
contribution dans beginning in the mid-197GCs have mnsidered fadors such aslegisative
changes, employment shifts and the introduction d new types of pension dans. Studies
considering legislative changes focused onthe dfed that legislation hes had onthe
administrative aosts of defined benefit plans, suggesting that the cost differential between
defined benefit plan and defined contribution dan administration dayed a significant role

in the observed shift in the market [Clark and McDermed (1990, Kruse (1995]. This



cost fador isincorporated into this gudy by examining its affed on the probabilit y of
termination d defined benefit pension dans.

Studies that have examined motives for termination d defined benefit plans have
considered avariety of fadors. Some have focused onthe financial aspeds of the firm,
consistently finding suppat for the use of pensionasstsin firms overal financing
dedsions. Other studies considered the potential expropriation d wedth from workersto
managers and stockholders and the passble tax incentives as motives for termination,
finding some suppat for eat of these hypotheses.

The purpose of this gudy isto fill some of the gapsin prior literature, to reconcile
some inconsistencies foundaaossthe literature and to provide amore complete anaysis
of the termination cedsion. In dang so, the study intendsto provide axswersto three
major questions. First, domotives for termination d defined benefit plans vary by
fundng status? Seocond, domotives vary in when they become evident and have motives
for termination changed ower time? Third, are the reported reasons for termination
empiricdly suppated (are firms being truthful when reporting reasons for termination)?
The study also observes replacanent plan trends and aganizational changesin an eff ort
to determine how much of theincreasein defined contribution dan market share can be
explained by the terminations of defined benefit plans and if there ae an ouside forces
that have potentially aff eded the termination deasion.

Growth in Employee Benefits
A United States Chamber of Commerce study foundthat for the 802firmsiit

surveyed, the average payment of employeebenefits as a percentage of payroll has



increased over the yeas, rising approximately 2 percent between 1986and 1996. Of the
41.3 percent of payroll used for employeebenefitsin 1996, 5.8 grcent represented
employer contributions to pension dans.* During the period when much of the reseach
onterminations of defined benefits plans was puldi shed, Mitchell and Mulherin (1989
placethis percentage in terms of ddlars. Comparing the asstsin pensionfundsto the
equity onthe New York Stock Exchange, they report that at yea-end 1987t was
estimated there was over $1 trilli onin pension assets and approximately $2.2trilli onin
equity onthe NY SE. Of the $1 trilli onin pension assts, more than $800 fili onwere in
defined benefits pension dans.?

Beam and McFadden (1998 discussd various causes for thisincrease in
employeebenefits. They suggested that in resporse to the wage freezes during bath
World War Il and the Korean War, employers used benefits to attrad and retain workers.
Ancther reason cited for the growth in employeebenefits was the move from an agrarian-
based econamy to a more industriali zed econamy. People becane more self-reliant and
lessdependent onfamily, thus protedion against premature deah and sicknessbecane
more important. Benefits were used to cover these basic neeals of employees, bu also to
improve productivity and reduceturnover. Finaly, legislation mandating certain benefits,
the preferential tax treament aff orded benefits, the importance of unionsin negotiating
contrads and the st and advantages of groupinsurance dso contributed to the growth in

employeebenefits.

1 U.S. Chamber of Commerce “EmployeeBenefits.” 1997.
2 U.S. Department of Labor. “Trendsin Pension 19927 1992.



The Role of Pension Plansin Corporate Financial Policy

As mentioned ealier, the purpose of the Pension Benefit Guaranty Corporation
was to provide insurancefor beneficiaries of defined benefit pension dansin case of
default by the plan. Because of the grea exposure to caastrophic loss this type of
insurancewas not avail able in the private sedor. One of the magjor changes resulting
from the EmployeeRetirement Income Seaurity Act was the aility of the PBGC to place
clamsonafirm’'sassts, other than those set aside to cover pension liabili ties, on kehal f
of the beneficiariesif an underfunded plan was terminated? In addition to creaing the
PBGC, ERISA also provided employers with rules regarding vesting, participation and
fundng requirements.

ERISA sparked much reseach ontherole of pension dansin corporate financial
pdicy inthelate 197G and ealy 1980Gs. The reseach typicdly examined orly defined
benefit pension dans because dmost al ealy pension dans were defined benefit plans.
The studies focused primarily onthe premium structure establi shed by the PBGC and the
tax advantages of qualified pension dans.

One aeaof reseach focused onwhat was termed the put effed [Sharpe (1976,
Treynor (1977)]. Thisreseach examined the financial implications of the termination
requirements st by the PBGC. The put eff ed suggested that the insurance provided by

the PBGC creded aput option for the firm. As mentioned in footnote 3, in exchange for

% The PBGC could claim upto 30 percent of the net worth of afirm if it terminated an
underfunded pension dan. Prior to this, beneficiaries only had claims onthe assts
spedficdly set aside to cover pension liabiliti es. The 30 percent cgp was phased ou over
athreeyea period. It was completely eliminated in 1997.



the pension assts and upto 30 percent of its net worth (The sample period examined
does include the period duing which the cg was phased ou, however, duing the time
this reseach was conducted, the cgp was in effed.), it could terminate aplan and “put” its
pension liabiliti esonthe PBGC. The value of the put option increased as the value of the
underlying asst deaeased, asrisk increased or as promised benefitsincreassed. Asa
result, it was suggested that a firm could maximize the value of the put by fundng at
minimum levels and investing in risky assets to the maximum amourt possble.

Other studies focused onthe tax advantages of pension dans[Bladk (1980,
Tepper (1981)]. They hypothesized that sincethe returns on pension assets are dl owed to
acaimulate tax-freg pension dans shoud be funded at a maximum level and in the most
heavily taxed investments. Those studies that considered bah the put effed and the tax
effed suggested that the optimal strategy may lie somewherein between. Thisideais
suppated by examining the ad¢ua mix of pensioninvestments. Studies foundthat
approximately 90 percent of the firms had mixed patfoli os (stocks and bond) and that in
1981, investments in equiti es ranged from 19 percent to 74 percent [Tepper (19817),
Bodie, Light, Morck and Taggart (1987)].

A study by Bodie, Light, Morck and Taggart (1987 looked generally at how
pension assets were viewed by firms. They described two contrasting perspedives on
pension dan assts andtheir rolein corporate financing. The Traditional Perspedive
suggested that pension assets were separate from the other asets of the firm and shoud
be managed in the best interest of the beneficiaries. The Corporate Financia Perspedive

suggested that pension as<ets and li abiliti es were simply part of the firm’ s total assets and



li abiliti es and therefore deasions regarding financia palicies sroud be made in the best
interest of sharehalders. Both investment strategies relating to the put effed and the tax
effed would fall under the Corporate Financial Perspedive. The aithors foundthat when
firms were doing well, they increased their level of fundng, benefiting from the tax
shield. They also foundthat more profitable firms would choose lower discourt ratesto
overstate pension liabiliti es to all ow for increased fundng. These results suppated the
Corporate Financial Perspedive, suggesting that firms consider pension asts as part of
total firm assets and make dedsions regarding pension management based onthe overall
financial needs of the firm.

Types of Pension Plans

Pension dans can be cdegorized as defined benefit or defined contribution dans.
Defined benefit plans, which are the focus of this gudy, are plans in which the firm
promisesto pay certain benefits to workers uponretirement based onsome predetermined
formula. Formulas can be some flat amount or afunction d length of service eanings or
bath. Sincethese benefits are promised by the firm and determined by aformula, it isthe
firm that beasthe investment risk. It hasto make contributions to the plan so that the
assts of the plan are sufficient to satisfy its li abiliti es.

With defined contribution dans, ead participant has a separate acourt and dten
maintains discretion on hav the funds are invested. The retirement benefit is based on
the anount of money in the individual’ s acourt at retirement, therefore, it isthe
participant that beas the investment risk. Typicdly, the firm makes ssme @ntribution to

theindividual’s acoun as either a percentage of the participant’s slary, a percentage of



the firm’s profit or the anourt it estimatesis neeled to provide some target level of
retirement income.

Types of Defined Benefit Plans. Defined benefit plans are dassfied as either deferred

benefit plans or cash balance plans. Deferred benefit plans are those that have set
formulas as mentioned above. With cash balance plans, ead participant has a “paper
acournt” that is credited yealy. One aedit istypicdly a percentage of participants
salary and the seaondcredit is based onsome guaranteed rate of return, usually based on
an external index such asthet-bill rate. Thisplan qualifies asadefined benefit plan
because the rate of return is guaranteed and nd adually based onthe performance of the
investments.

Cash balance plans, which have recently become popuar among firms, have faced
criticism and caused some anfusion for workers. One such case that brought attention to
these plansinvaved IBM. IBM annourced itsintent to switch from the traditi onal
defined benefit plan to a cah balance plan duing the summer of 1999. Many
participants complained and were ayainst the dhange & they estimated it would reduce
their expeded retirement benefits by 20to 50 percent (Auerbadh and Schultz, 1999.
Other participants complained to the Labor Department that they were not given adequate
information as to haw their benefits were going to be dfeded. Asaresult of this case,
firms considering this conversion are dosely watching how IBM deds with this
disclosureissue. Disclosure beacmes an even higger issue when pgan participants are

given a dhoiceof either staying in the old plan ar moving to the new plan.



Types of Defined Contribution Plans. There ae several types of defined contribution

plans. The money purchase plan is one of the simplest plans in which the firm spedfies
what it will contribute to ead participant’s acount (typicdly a percentage of saary).
Ancther type of defined contribution dan, cdled atarget benefit plan, is based onsome
initial target retirement benefit. A contribution rate is determined and maintained,
however, sinceit is adefined contribution dan, adjustments are nat made based onthe
performance of the investment to ensure the retirement benefit meds the target.

Severa other plans, typicdly referred to as profit-sharing plans, base contributions
onthe profits of the firm or some matching of participants contributions up to a preset
maximum level. Thesetypes of plansinclude 401(k)s, stock bonts and employer stock
ownership (ESOPs) plans. One mgjor diff erence between these types of plans and target
benefit and money purchase plansis that with these plans, contributions can vary
depending on firm performance and/or participants contributions. With target benefit or
money purchase plans, contributions are fixed based onsome initia pre-determined
percent of salary or target retirement benefit.

Comparing Defined Benefit and Defined Contribution Plans: One major difference

between defined benefit and cefined contribution dansisthat with defined benefit plans,
itsfirms that facethe greaest financial uncertainty, as they bea the investment risk. As
mentioned abowve, sincefirms have promised certain levels of benefits to workers, the
contributions they are required to make to plans can vary significantly depending onthe
performance of their investments. These variable contributions expose the firmsto

greder potential li ability than defined contribution dans becaise with defined
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contribution dans, the contributions are typicdly fixed (or even dscretionary) and can be
better predicted. Also, with defined contribution dans, it is the participants that bea the
investment risk, therefore they facethe greaest financial uncertainty with these types of
plans.

There ae alvantages and dsadvantagesto bah defined contribution and defined
benefit plans, from both the firm’s perspedive and the participant’s perspedive. As
discussed abowve, defined benefit plans provide greaer financial uncertainty for firms but
provide amore stable replacement incometo participants. Defined contribution dans
limit financial uncertainty for firms and all ow participants more control over their
investments (all ows them to determine what level of risk they are willi ng to accept by
allowing them to choose how their money isinvested). Defined contribution dans are
also more portable, or can berolled into ather plansif participants leave the firm. On the
other hand, since participants retirement income is based onthe anount of money that
has accumulated in their acournt at retirement, participants bea the risk that their
retirement income may not med their retirement nealsif their investments perform
poaly [ Bodie, Marcus and Merton (1988)].

Public Policy Implications

The importance of the termination d defined benefit plans and the shift in market
share that has occurred between defined benefit and defined contribution dans has been
reagnized by legislators and aganizations sich asthe PBGC. As mentioned ealier,
workers bea the investment risk in defined contribution dans. Asaresult, if the market

performs poarly or the worker makes poar investment dedsions by investing too much in
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risky assts, income & retirement may naot be sufficient to med the worker’ s needs.
Because of this posshility, some fed that the reduction in the number of defined benefit
pension dans could adversely affea a significant number of workers.

According to recent trade pressreports, in an attempt to “revitalize” defined
benefit plans, the PBGC is geaking with various parties to determine why there has been
adedinein market share and what they fed can be doreto reverseit [Geisel (1999)].
Suggestions include increasing maximum benefit |evels and revising stringent legislation
so that employers could have more flexibility in defined benefit plan design. Members of
Congressare listening, as vera bill swereintroduced duing 1999and 2000aimed at
resolving some of theseisaues. Firms motives for termination and pessble explanations
for the shift in market share identified in this gudy could aid in designing legislation
more dfedive & addressng thisisaue.

Contributionsto theLiterature

This dudy expands prior reseach in several ways. By examining motives for
standard terminations of all defined benefit pension dans, comparisons are made between
the motives for termination d fully funded and owerfunded defined benefit plans. This
differs from prior reseach in that prior reseach relating to terminations has only
considered overfunded defined benefit plans (terminations where reversions were $1
million a more) which orly aceurt for asmall percentage of total standard terminations.
Thisreduces the potential sample size considerably. It also ignores the fadors considered
by firms with fully funded plans (plans with excessas<ts of lessthan $1milli on) that are

terminated and hav they may differ from those of overfunded plans. For example, since
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termination o an overfunded defined benefit plan could result in asignificant cash inflow
to the firm that could be used to fund dher projeds, lower its debt ratio or fundan
aqquisition, afirm's motives for termination d an overfunded plan may be driven by a
need for an infusion d capital. Thisislikely not to be amotive for afirm with afully
funded plan becaise the firm would na receve ay substantial cash inflow. Ancther
contribution d this gudy isthat it will also examine the reason for termination the firms
report to the PBGC along with the empiricd resultsto seeif the reported reasonis
empiricdly suppated.

The study also improves on the methoddogy of prior reseach. Firgt, it
incorporates categories of motives that were examined in isolation a only in combination
with ore or two ather motives in most prior studies to creae amore mmplete model. It
will aso improve on previous models by examining bath firm level and dan level data
A comprehensive analysis of this srt has only been provided by one other termination
study. Seand,it examines motives for termination nd just one yea prior to the event
but two and threeyeas prior to termination aswell. Sincetermination can be alengthy
processand part of afirm’soveral financial plan, it is passble that the termination
dedsionis made far in advance of the acua event. Therefore, motives that may not have
been suppated in ather studies that examined data only one yea prior to the termination
may be suppated by amore extensive examination d plan and firm datatwo or three
yeas prior to the event. Finally, the study examines alonger time period (from 1988to
1997 andincludes more recent data than previous dudies. Sub-periods are dso

examined to determine if motives for termination have dhanged ower time.
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Few studies have attempted to integrate causes in the shift in market share with
motives for termination [Kruse (1995), Papke (1996)]. This study will examine successor
plan information of terminating defined benefit plans. The purposeisto determineif the
replacement plan decision of firms has contributed to the gain in market share of defined
contribution plans. For example, if the mgjority of terminated defined benefit plans are
replaced with defined benefit plans, then the shift in market share between defined benefit
plans and defined contribution plans can not be attributed primarily to defined benefit
plan terminations.

Organization of Study

The remainder of the study is organized as follows: Chapter 2 provides a literature
review of the prior research relevant to this study. The chapter contains a discussion of
the studies relating to motives for pension plan terminations, as well as some that have
examined causes of the shift in market share between defined contribution and defined
benefit pension plans.

Chapter 3 explains the methodology used to test the motives for termination of
overfunded pension plans. Reported reasons for termination, successor plan information
and organizational changes are al'so examined. It discusses the data used and their
sources. It also specifies the empirical models, defines the variables included and their
predicted signs based on the hypotheses developed. A discussion of how the variables
chosen compare to variables used in prior studiesis aso provided. Finally, the results of
the models are presented and compared to the predictions made earlier as well asto the

results of prior studies.
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Chapter 4 provides an identical analysis for fully funded plans. It first examines
the motives for termination of fully funded defined benefit pension plans. Since motives
for these plans have not been considered in prior studies, this chapter greatly contributes
to the literature on defined benefit pension plan terminations. It also compares the
motives for fully funded plan terminations with those of overfunded plans and discusses
how and why they should differ.

Chapter 4 next examines the reported reasons for termination to determineif they
are supported by the results of the empirical model. Finally, trendsin successor plans as
well as organizational changes are observed to determine if terminations of this group of
defined benefit plans may have contributed to the shift in market share that has occurred
between defined benefit and defined contribution plans and whether or not the
termination decision may have been influenced by outside forces.

Chapter 5 concludes, focusing on the implications of the results. It interprets the
results found in the preceding chapters and explains how they may be used by legislators
to design legislation that could be effective in reviving interest in, and promoting the

growth of, defined benefit plans.



CHAPTER 2: LITERATURE REVIEW

Introduction

The purpose of this chapter isto: (1) discuss ®me of the major legidative danges
relating to pension dans that occurred duing the sample period and (2) review the
literature relating to pension dan termination and the shift in the pension dan market that
isthe focus of this gudy. A review of the mgor legidative dhanges and areas of prior
reseach dredly related to this gudy will more explicitly ill ustrate the gaps in the
literature.

L egislative Changes

Legidative dhanges relating to pension dans have occurred in several areas snce
1986. One aeaof change resulted from the put effed creaed by PBGC. Asdiscussed
edlier, because of the flat feepremium originally establi shed, firms had littl e incentive to
fully fund gension dans or closely monitor the plans' investment risk. Legislationin this
area df eded the st of administration. Ancther areaof legislative dhanges aff edted the
cost of termination d pension dans with the institution o an excise tax and more
stringent rules required for termination.

PBGC Premium and the Cost of Administration: When the PBGC first began to operate,

the st of the insurancewas $1 per plan participant. Thisflat feeincreased over the next

15
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few yeasuntil it reated its current level of $19 per plan perticipant.* Examining
thePBGC’ s net pasition sinceits inception, it can be seen that the organization operated at
adeficit through 1995. The flat feeschedule did na take into acourt firms fundng
levels, thus creding an environment in which moral hazard could lead to intentional
underfundng or excessverisk-taking. Hsieh, Ferris and Chen (1994 examined theissue
of whether or not the premium charged by the PBGC was fairly priced. Their results
suggested that underfunded plans were undercharged whil e overfunded pans were fairly
charged. The aithors also examined the investment mix of both underfunded and
overfunded plans. They did na, however, find suppat for the theory that plans will
invest more in risky assts when underfunded asis suggested if the firm is attempting to
maximize the value of the put option.

One legislative dhangeinstituted to ded with the put option problem involved the
addition d avariable premium to the base premium for underfunded plans. Originaly,
there was a c@ placed onthe anourt of the variable premium (which readed $53in
1994). The ca was phased out from 1994through 1996> Now, firms are charged
premiums that take fundng levelsinto consideration, thereby reducing the dtradiveness

of intentional underfundng. Since 1996,the PBGC has operated at a surplus, reading a

* The Omnibus Budget Rencili ation Act of 1987and the Omnibus Budget

Reaooncili ation Act of 1990 bah increased the PBGC base premium during the sample
period. The 1987Act increased the premium from $8.50to $16.00 pr plan participant
and added an additional premium of upto $34 pr participant for plans that were
underfunded. The 1990Act increased the premium from $16.00to 19.00 jgr plan
participant and increased the @p for underfunded plansto $53.00.

> The variable premium cagp was phased out by the Retirement Protedtion Act of 1994.
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record $5 billion in 1998. Thisrecord surplusis also attributed to the bull market and the
lack of large, underfunded terminations [Geisel (1999Db)].

Cost of Termination: Severa regulatory changes have affected the cost of termination.

The Tax Reform Act of 1986 instituted a 10 percent excise tax on the amount of money
the firm would receive upon termination (the amount of the pension assets in excess of
the pension liabilities). Subsequent legislation raised the tax to its current level of 20
percent, or 50 percent if less than one-quarter of the reversion is placed into some
replacement plan (Omnibus Budget Reconciliation Act of 1990). A Wall Street Journal
article (Schultz, 1999, C19) points out how firms are taking advantage of this exception
to the 50 percent excisetax. Montgomery Ward & Company terminated its pension plan,
which had a surplus of $270 million. By placing one-quarter of the assetsinto a
replacement plan, Ward is still expected to receive areversion in excess of $170 million.°
The Single Employer Pension Plan Amendment Act of 1986 and the Omnibus
Budget Reconciliation Act of 1987 changed the termination procedure firms were
required to follow for al types of terminations. For standard terminations, they outlined
the notification procedure for beneficiaries as well as time limitations for filing a
termination notice with the PBGC and distribution of assets. Specifically, prior to 1987,
if aplan did not clearly indicate that excess assets in a plan could be reverted to the firm
following atermination, afirm could amend the plan to that effect immediately before

terminating it. OBRA of 1987 changed this procedure, requiring that an amendment

® Since Ward is currently in Chapter 11, its net operating |osses may completely offset its
tax liability, thus alowing the firm to receive the full amount of the reversion.
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allowing reversion of excess assets to the firm would not be effective until 5 years after
its adoption.
Plan Terminations

Throughout the early 1980s, there was a steady increase in the number of standard
defined benefit pension plan terminations filed with the PBGC, peaking in 1990 with
11,800’. These standard terminations include only terminations of defined benefit
pension plans whose assets are sufficient to satisfy their liabilities. In cases where the
pension assets exceed the pension liabilities, firms can receive the excess assets upon
termination. Terminations where the reversion exceeded $1 million resulted in atotal of
more than $12 billion reverting to firms between May 1980 and March 1986 [ Thomas
(1989)]. Thisrepresented a significant inflow of fundsto firms.

Much of the early research in the area of pension plans resulted from this increase
in plan terminations. These studies considered four categories of motives for termination:
financial, expropriation, tax and regulation. The following section summarizes and
compares the mgjor findings of studiesin these four areas. Inconsistenciesin their results
are also discussed.

Financial Motives: The most recent study to focus on financial motives for termination is

that conducted by Hsieh, Ferris and Chen (1997). Their study covered the period from
1980 to 1989 and contained both survey and event study methodology. First, they

surveyed the CEO or CFO of firms petitioning the PBGC for plan termination. Though

’ Pension Benefit Guaranty Corporation, 2000.
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more than 63 percent of the respondents indicaed changes in benefits as the reason for
termination, responcents also indicaed that merger or takeover and financial hedth
affeded the timing of plan termination.

The paper’s empiricd analysis siggested that firms were more likely to terminate
aplan when cash was nealed to hona short-term liabiliti es. They aso foundthat firms
experiencing greder financia distresswere more likely to terminate aplan whil e those
experiencing lessfinancial distressused ather methods, including debt or equity sales, to
generate cah flow. These results, which were ansistent with the results obtained in
prior studies [Petersen (1992, Thomas (1989, Mittelstaedt (1989], suggested that
overfunded defined benefit plans were being terminated when firms needed an infusion o
capital.

The paper that provided the most comprehensive analysis of the termination
dedsionisthat of Petersen (1992. Prior to the Petersen study, only two aher studies
included pan level variablesin their termination regresson models. These studies,
however, limit their analysisto only one variable. Those plan level variables considered
were union status [Hammeadall ah and Ruland (1986)] and excessasts [Stone (1987)].
Thomas (1989 did examine the percentage of workers that were vested in his gudy,
however, thiswas dore only in amedian comparison, nd atermination regresson model.
As observed by examining Petersen’s sample, firms commonly terminate one of their
defined benefit pension dans while maintaining others. This siggests that the dedsionto

terminate may be made on a plan-by-plan basis.
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The results of Petersen’s dudy did suppat theinclusion d plan level variablesin
the termination deasion model. The variable measuring the normal cost (plan expense)
per participant was sgnificant and pasitive. This result suggests that the probability of
terminationis greaer for more expensive plans.

Two ealier studies that focused primarily onthe use of excesspension asstsas a
sourceof internal capital were those of Stone (1987 and Hammdall ah and Ruland
(1989. Stonefoundthat firms built up financial slack in pensionfunds and that this
dadk was likely to be used when “(1) the firm generates a small er propartion d its
resources internaly, (2) the market assgns alower valueto its cash flows, and (3) the
firm has incentivesto avoid debt financing.” These results were ansistent with the
pedking order financing theory developed by Myers and Mgl uf (1984 which
hypothesized that firms made financial dedsions based oncost and the level of risk,
preferring means of financing that were the least expensive and least risky.

Expropriation Motives: The @mncept of expropriation d wedth from workers through the

termination d apension dan isfounded in labor contrad theory. Ippdito (1989
empiricdly examined the isaue of whether or not an implicit contrad exists between
employers and employees. He foundthat afirm’s promiseto pay red pension kenefits
uponthe retirement of aworker (badk-loading of compensation) does creae an impli cit
contrad under which the worker losesif he learesthe firm. Ippdito expanded onthis
implicit contrad theory in 1986, relating it to terminations. Sinceworkers may accet a

lower wage in anticipation d promised future retirement income, firms can gain at the
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expense of workers by terminating pension dans before workers have reated retirement
age.

The epropriationissie was empiricdly examined by Petersen (1992. His gudy
included variables that measured the types of workers participating in defined benefit
pension dans and the types of plans® avail able to workers to determine if wedth
expropriation accurs as aresult of plan termination. He foundthat more generous plans
and dans with more vested and retired employees were more likely to terminate. These
results suppated the hypothesis that wedth expropriation accurs when apension danis
terminated.

Some of the literature examining who receves the benefit of pension dan
termination also considered whether expropriation d wedth occurred. One of the eali est
of these studies by Alderson and Chen (1986 further devel ops the Traditional and
Corporate Financial Perspedives described by Bodie d al. in Chapter 1. Now cdled the
Separation Hypothesis and the Integration Hypothesis, respedively, they focused onthe
effed pension dan terminations had onfirms' stock prices. Under the Separation
Hypothesis, the termination o a pension dan and the recaturing of the excessassts by
the firm would represent expropriation d wedth from workers to stockholders.” A

changein stock pricewas expeded if the separation hypothesis was corred. The

® The type of planisnat included as a variable in this gudy because starting in1988 firms
were required to indicae that they had adefined benefit plan onthe IRS 5500 Form, bu
not the type of plan.

% Alderson, M. J. and K. C. Chen, 1986 ExcessAsst Reversions and Shareholder
Wedth, Journa of Finance41l, 227.
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Integration Hypathesis predicted noeffed on stock price, as termination was viewed
simply a “rearangement of value between the et groups and nd anet gain to the
consolidated entity.” They founda significant abnamal return aroundthe legal date of
termination for their sample of 58 firms. This result was consistent with the separation
hypothesis.

VanDerhei’s (1987 study the foll owing yea attempted to determine if in faa
firms experienced positive éonarmal returns as aresult of termination annourcements,
and if this market readion orly occurred in certain situations. VanDerhel suggested that
one of the limitations of the Alderson and Chen study was the event date used. Alderson
and Chen used the legal date of termination; however, VanDerhei’ s view was that this
was not the time & which the information readed the puldic. Using insteal the filing
date, VanDerhel found paitive dnamal returns aroundthe termination cete for histotal
sample of 37 firms.

Ancther limitation d the Alderson and Chen study was that they treded all
terminations the same, na considering the reason the firm provided for the termination a
if any successor plan was implemented. VanDerhei foundthat those firmsinvolved in an
ownership change ac¢ually experienced negative donamal returns. The positive
abnamal returns for the total sample was driven by firms that annourced the adoption o
another pension dan foll owing the termination. The results confirmed the signaling
argument, indicaing that terminations reveded pasitive information abou the firm. For
example, if the market expeded the excessassts would be used to fund paitive net

present value projeds, then terminations could be viewed as favorable. Lastly, the aithor
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examined the source of the abnormal returns and concluded that financial and tax
implications aso significantly affect returns.

Subsequent studies examining abnormal returns surrounding pension plan
terminations found mixed results. One of the more recent studies by Datta et al. (1995)
did find positive abnormal returns, as did Alderson and VanDerhei (1992), while those of
Mittel staedt and Regier (1990) and Moore and Pruitt (1990) did not. The two 1990
studies suggested that some earlier studies did not adequately control for confounding
events and that these confounding events were driving the results. This can be seen by
closely examining the Moore and Pruitt study. The authors used the same sample of
firms used in the Alderson and Chen study, but excluded firmsinvolved in other events
that may influence the termination decision such as restructuring announcements or
merger bids. Thiseliminated 13 firms from the sample. Tests using the remaining 45
firms yielded no abnormal returns.

Tax Motives: One study that focused solely on tax motivationsis that of Clinch and
Shibano (1990). The authors examined terminations occurring between 1980 and 1985
and found a significant relationship between the reversion decision and tax benefits. Tax
benefits considered were the level of federal tax payments and tax loss carryforwards.
These results were consistent with severa other studies, including that of Hamdallah and
Ruland (1986), finding support for the hypothesis that tax considerations did affect the
decision to terminate a pension plan. Hsieh, Ferris and Chen (1997), however, did not
find similar results. They found that tax implications did not affect the timing of plan

terminations.
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Regulation Motives: Petersen (1992) studied the effect of the Tax Reform Act of 1986 on

terminations. As mentioned earlier, this Act placed a 10 percent excise tax on all
reversions. Using asubset of his sample (terminations occurring in 1986), he observed
the effect of the tax (measured as the amount of the reversion that would be paid in taxes)
on the probability of reversion and found that the tax reduced the number of terminations
by 36 percent.
The Pension Plan Market

Statistics gathered by the United States Department of Labor (2001) indicate that
from 1975 to 1995, defined contribution plans increased from 67.2 percent of al single
employer pension plansto 90.2 percent. Also, the percentage of participantsin single
employer defined contribution pension plans increased from 31.3 percent to 59.3 percent.
Looking at the time period and sample that more parallels this study, the percentage of
defined contribution single employer pension plans with 100 or more participants
increased from 50.7 percent of total plansin 1985 to 74.2 percent in 1995. Clearly, this
indicates that there have been substantial changes in the market share controlled by
defined benefit and defined contribution pension plans since ERISA.

The majority of studies that have tried to explain these changes in the pension
plan market have looked at potential causes of the shift inisolation, focusing primarily on
one of three areas. regulation, employment shifts or the introduction of 401(k) plans. The

major findings of these studies are discussed below.

Regulation and Employment Shifts: Most studies focusing on regulation did not

specifically include proxies for legislative changes, but made some assumptions based on
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the results of their analysis of other variables affeding afirm’s pension dan choice For
example, the study of Clark, McDermed and Trawick (1993 examined firms that offer at
least one defined benefit plan in two separate periods. The aithors foundthat of the 11.2
percent dedinein defined benefit plans that occurred between 1985and 1988, oty 15.2
percent can be dtributed to changes in the eonamy. The aithors concluded that the
remaining 84.8 percent of the dhange was due to legidlation that increased administrative
costs of defined benefit plans. This gudy updated the Clark and McDermed (1990 study
which founda 15 percent dedinein defined benefit plans between 1977and 1985, 6
which approximately 21 percent was attributed to changesin the eonamy. The 1990
study concluded that the remaining 79 percent was the result of regulatory changes.
Ippdito (1995 did empiricdly examine the dfed of legidative danges by
comparing differences in the administrative asts of defined benefit and 40Xk) plans over
the ten-yea period from 1981to 1991 wing data cmpiled by Hay-Huggins. The
comparison showed afairly consistent increase in the diff erencein administrative wst,
but primarily and most substantialy for small plans. Thisis consistent with the findings
of amore recent study by Hustead (1998. Husteal examined the growth in the
administrative wsts of pension dans from 1981to 1996and found (1) that the st of
administration d defined benefit plans as a percentage of payroll douded duing thetime
period and (2) the increase in administrative asts for small er plans has been dightly
larger than for larger plans. Ippdito concluded that the diff erencein costs would be

expeded to affed plan choicebut does not empiricdly test thisisaue.
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A study pulished in the same yea by Kruse does empiricdly test the dfed of the
administrative ast differencein planson pension dan choice Kruse cdculated the
average aministrative ast per plan participant for 1980for both defined benefit and
defined contribution dans. Using this cost differencein several regresson models, the
author foundthat administrative wsts did play afador in pension dan choice primarily
for firms adopting new plans. To ill ustrate, hisfindings suggested that if administrative
costs were ajual, 3.3 percent more newly adopted plans would have been defined benefit
plans. Thisdoes not appea to be amnsistent with prior reseach, which suggests that
administrative wsts played alarger rolein plan choice

Kruse dsoincluded in his gudy variables cgpturing econamic and workforce
changes, which was the focus of many prior studies. For the most part, his results were
consistent with prior research, which foundthat these dvanges acourted for anywhere
from 21 percent [Clarke and McDermed (1990)] to 50 percent [Gustman and Steinmeier
(1992)] of the shift in the pension dan market. One major differencein hisresultsisthat,
unlike prior studies, he did na find changes in unonizationratesto be significant.

Other Plans: Ancther fador thought to affed the shift in market share between defined
benefit and defined contribution dansisthe introduction d 401(k)s. Papke, Petersen and
Poterba (1996 used survey datato determineif afirm’sintroduction d a401(k) plan
between 1986and 1990 ccurred at the expense of afirm’s defined benefit plan(s). Only
onefirm in their sample reported adopting a401(k) plan as the reason for terminating its
defined benefit plan. Therefore, the aithors concluded that 401(k)s typicdly

supdemented firms' other pension dans rather than replaced them.
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The findings of Papke & al. (1996 appea contrary to the findings of Ippdito
(1995 and Papke (1996. These studies used empiricd methods to examine changesin
market share and the number of pension dans offered to determine whether 401(k) plans
were replacing or substituting defined benefit plans. The studies cover roughly the same
time period as the Papke d al. study but found dfferent results. Both Ippdito and Papke
concluded that the introduction d 401(k) plans did cause areductionin the market share
of other defined contributions plans, but these plans had a more substantial effed onthe
market share of defined benefit plans. Toill ustrate, Ippdito foundthat 73.6 gercent of
401(k) plans market sharein 1988came from defined benefit plans, with the remainder
coming from other defined contribution dans. Papke's (1996 results indicated that
adding a401(k) plan increased the probability of termination d a defined benefit plan as
well as deaeased the number of participantsin defined benefit plans.

A Different Approach: One author who takes a slightly diff erent approach to explaining

the dhange in market share between defined benefit plans and defined contribution gans
is Petersen (1994). He examined a purely financial motive for the shift in market share.
He hypothesized that since @ntributions to defined contribution dans are more flexible
than those of defined benefit plans, firms may choase to adopt defined contribution dans
to lower operating leverage. Controlli ng for many of the ecnamic and workforce
variablesused in prior studies, Petersen foundfirms experiencing extremely low cash
flow and firms with higher costs of financial distressare more likely to sponsor defined

contribution dans.
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Integrated Studies

Two recent studies that have atempted to integrate the termination and shift in
market share literature ae those of Papke (1996 and Kruse (1995. Expanding on her
1994 study, Papke examined the dfed of changes in the number of 401(k) plans and
other defined contributions plans on the number of defined benefit plans offered between
1985and 1992. Her results suggested that adding a401(k) or other type of defined
contribution dan reduces the number of defined benefit plans off ered.

Papke dso used aprobit modd to determine the dfeds of changes in the number
of 401(K) plans and aher defined contributions plans on the probabilit y that a defined
benefit plan was terminated. She foundthat the presence or addition d either a401(k)
plan or other defined contribution dan increased the probabilit y that a defined benefit
plan was terminated by 4.4and 4.2 @rcent, respedively. Based onthese findings, the
author concluded that 401(k) plans and aher defined contribution dans are substitutes for
defined benefit plans.

Kruse (1995 observed the basic patterns of firms' pension dedsions from 1980to
1986. Firms were placed into caegories depending on whether they maintained at least
one defined benefit (defined contribution) plan throughou the period, terminated al
defined benefit (defined contribution) plans by the end d the period, kegan at least one
defined benefit (defined contribution) plan by the end d the period, a had no dfined
benefit (defined contribution) plan at the beginning and end d the period. He found
several interesting results: (1) most of the growth in defined contribution dans occurred

in firmswith nochange in defined benefit status, (2) athough there were more
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terminations of defined contribution plans, the ratio of terminated plans to adopted plans
was amost twice as high for defined benefit plans and (3) the total number of participants
in defined benefit plans declined while the total number of participants in defined

contribution plans increased.



CHAPTER 3: AN EXAMINATION OF OVERFUNED DEFINED BENEFIT

PLANS
Introduction

This chapter of the study describes the data and methodol ogy used to determine
what motivates firms to terminate overfunded defined benefit pension plans (plans where
the expected reversion is $1 million or more™) and if these motives vary acrosstime. It
also compares the results found in the empirical analysis to the reported reasons for
termination to determine if they are empirically supported. Finally, it examinestrendsin
replacement plans and organizational changes to determine if overfunded defined benefit
pension plan terminations have contributed to the shift in market share that has occurred
between defined benefit and defined contribution plans and if there are any outside forces
that could potentially affect the termination decision.

As discussed earlier, one of the maor contributions of this study is that it includes
both plan level and firm level datain one analysis. The purposeisto create amore
complete examination of the termination decision. Only one study has comprehensively
examined both plan and firm level data. This study expands thiswork in two ways. First,
by examining an additional plan level variable measuring the cost of maintaining the

plan, the study is able to determine if regulatory changes and increases in the premium

19 The expected reversion amount is used instead of the actual reversion amount in order
to provide a cut-off point for the non-terminating plans.

30
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charged by the PBGC has had any effect on the number of overfunded defined benefit
terminations. Second, this study observes the variables of interest in multiple time
periods to determine when the motives for termination first become evident. Multiple
year logistic regression analysis has not been used in any prior termination study. Most
studies only examined the variables of interest one year prior to termination. Others
examined datafurther in advance of the termination event. The variables examined by
Mittel staedt (1989), for instance, were constructed as the observed value three years prior
to termination or the change in value from time minus three to time zero. This study
improves upon the models of previous studies by examining plan and firm data one, two
and three years prior to the termination event. In doing so, the study is able to determine
if there are any differences among the motives and when they first become apparent. This
results in amore comprehensive analysis of the motives for termination of overfunded
defined benefit pension plans. Also, by using alonger and more recent sample period as
well asal the plans for which data are available, the results of this study should be more
applicable to the population of plans.
Description of Data

The sample of plans used in this study comes from the population of plansfiling
the Form 5500. Thisform must be filed by firms for each plan that is subject to the
Employee Retirement Income Security Act. This Act provides guidelines, rules and
reporting and disclosure requirements for retirement plans. The Form 5500 provides
information about the plan sponsor, plan type, participation levels and plan assets. It also

advises the Internal Revenue Service of plan terminations and mergers.



32

Severa screening procedures were applied to the data. Because firm-specific
financial datais used in the anaysis, only plans of firmsthat have financia data available
on the Compustat Database are included. Second, only plans with 100 or more
participants are used. This screening is necessary because for firms with less than 100
participants, the filing of the 5500 Form yearly is optional and therefore may create some
bias. Third, only single-employer plansare used. Sincethisisafirm and plan level
anaysis, multiemployer plans are eliminated, as the decision to terminate these plansis
likely not made by asingle firm. Fourth, firmsthat do not have useable data or that have
missing datafor a particular year used in this study are excluded. Finally, after
rediscounting plan liabilities using a common discount rate™, plans where the potential
reversion isless than $1 million were eliminated. These plans are the focus of the
analysisin Chapter 4.

In order to maximize the number of plansin the sasmple, several data corrective
steps were employed. First, due to budgetary constraints, for some years limited
information was entered on the Form 5500. For example, detailed liability information
and interest rates were not entered in the data files from 1986 through 1991. Later, the
PBGC did enter some of the missing data, but not for all years or al plans. To ensure that
the maximum number of plans were included in the sample, the missing datafiles were
used to update the primary files. This substantially increased the number of non-
terminating plansin the sample. More importantly, it nearly tripled the number of

terminating plansin the sample.

! The rediscounting procedure is described in detail in the Methodol ogy Section.
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In addition to the Form 5500 data, the PBGC also provided alist of plan
terminations based on firm filings of the Standard Termination Notice for Single
Employer Pension Plans. Thisform isfiled by all firms terminating a defined benefit
pension plan that has assets sufficient to cover all benefit liabilities. Since thisdatais
generally deemed more accurate than the Form 5500 data, it is used to verify that a plan
did terminate and that the termination year was correctly reported. Also, plans of public
firms that filed the Standard Termination Notice but did not record this information on
the Form 5500 were moved to the termination sample.

Finally, since some of the motives for termination are deemed financia in nature,
data from Compustat was matched with the Form 5500 data. This data was matched
based on CUSIPs. The IRS did not require firms to provide CUSIPs on the Form 5500
until 1988. Asaresult, for 1987 plans for which later Form 5500 filings were not ableto
match CUSIPs, the Compustat search function was used. This information was hand-
entered into the primary file, and then matched with financial data from Compustat.
Also, plans of public firmsthat did not initially match with any Compustat data were
examined to determine if a match could be found. In some cases, the CUSIP was
recorded incorrectly or was missing from the data set. This information was updated and
then matched with the appropriate financial data.

Table 3.1 provides information on the number of plans to be used in the study.
After removing plans with missing data, the final sample contains 72 terminating plans
and 1,991 non-terminating plans. Examining the spread of terminations over the years

reveals ajump in terminationsin 1990, increasing through 1992. The most terminations,
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21, occurred in thisyear. Starting in 1993, the number of terminations began to decline
considerably with only one large overfunded standard termination occurring in 1995 and
1996 and nonein 1997. This closaly resembles the pattern of all standard terminations as
compiled by the PBGC, except for the early years, which showed a more level number of
terminations for all standard terminations. The primary difference between the sample
used in this study and all standard terminations is that all standard terminations include
plans of al sizes, as measured by the number of participants, plans of both public and
private firms, and plans of varying funding status (As mentioned earlier, to qualify asa
standard termination, the plan only has to have assets sufficient to satisfy itsliabilities.
Our sampleislimited to plans were the expected reversion is $1 million or more.).

There are 40 unique firms in the terminating sample and 488 unique firms in the
non-terminating sample. An examination of the number of firms and the number of plans
in the sample by year indicates that firms typically have more than one plan. Over the
sample period, the average number of plans per firm per year is slightly more than 1.5,
and ranges from alow of onein 1995 to a high of approximately two in 1992.

Observing the number of firms relative to the number of plansin the termination
sample indicates that firms typically terminate multiple plansin agiven year. Thiscan
also be seen by examining the firm termination rate, shown in Table 3.2. The average
termination rate, which is defined as the average number of plans afirm terminates

relative to the total number of plansit sponsorsin agiven year, is 2.9 percent, with ahigh
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Table 3.1: Summary Statisticsfor Overfunded Plans

Number of Plans

Year Terminating Non-terminating Total Percent
1988 3 83 86 4.17%
1989 4 111 115 5.57%
1990 12 332 344 16.67%
1991 16 442 458 22.20%
1992 21 580 601 29.13%
1993 9 249 258 12.51%
1994 5 138 143 6.93%
1995 1 28 29 1.41%
1996 1 28 29 1.41%

72 1991 2063 100.00%

Industry Statistics

Division Number Percent
Mining 68 3.30%
Construction 5 0.24%
Manufacturing 1624 78.72%
Transportation, Communications, Electric, 161 7.80%
Gas and Sanitary Services
Wholesale Trade 61 2.96%
Retail Trade 50 2.42%
Services 29 1.41%
Public Administration 65 3.15%
2063 100.00%

of 3.91 percent occurring in 1990. Another way to examine thisissue isto observe the
number of firms that terminate all if its plansin a given year compared to the number of
firms that terminated only a portion of their plans. Of the 1168 firm observations, slightly

less than two percent terminated al if its plansin agiven year while approximately two



Table 3.2: Firm Statistics for Overfunded Plans

Number of Firms

Full Sample  Terminating Non-Terminating Plans per Firm
1988 64 3 62 1.3438
1989 80 2 80 1.4375
1990 186 10 180 1.8495
1991 228 7 226 2.0088
1992 272 11 268 2.2096
1993 177 7 174 1.4576
1994 106 4 103 1.3491
1995 29 1 28 1.0000
1996 26 1 25 1.1154

1168 46 1146 1.5301

Termination Category
All Some None Termination Rate
1988 2 1 61 3.65%
1989 0 2 78 1.16%
1990 6 4 176 3.91%
1991 2 5 221 1.86%
1992 4 7 261 2.54%
1993 3 4 170 2.69%
1994 3 1 102 3.02%
1995 1 0 28 3.45%
1996 1 0 25 3.85%
22 24 1122 2.90%
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percent terminated some portion of their plansin agiven year. The remaining 96 percent,

did not terminate any plansin agiven year.

Industry dummies were constructed based on 2-digit SIC Codes. For the purpose

of general discussion, plansin each major industry group are aggregated to the division

level. Plansin the Finance, Insurance and Real Estate Division are deleted from the
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sample. These firms are removed for two reasons: (1) the financia information provided
by these types of firms varies significantly from that provided by other firmsto
Compustat and (2) these firms face a distinctly different regulatory environment than
firmsin other industries. These firms were removed from the samplein at least one prior
study as well [Stone (1987)].

Table 3.1 provides the industry statistics for the sample. Nearly 80 percent of the
firms are in the Manufacturing Division. Thisis nearly the exact percentage of
manufacturing firms in the Hamdallah and Ruland (1986) study. In their study, of the 40
firmsincluded, 31 were of firmsin the manufacturing industry. The next largest division
is Transportation, Communications, Electric, Gas and Sanitary Services which represents
amost 8 percent of the sample. The division represented by the fewest number of plans
isthat of Construction with less than one percent of the plans being sponsored by firmsin
thisindustry.

M ethodology

The focus of the study is to determine what motivates firms to terminate
overfunded defined benefit pension plans. The primary analysis focuses on the
termination decision. Since this decision is qualitative in nature, logistic modeling is
used. The dependent variable is regressed on the explanatory variables and the
cumulative normal function is used to force predicted values to fall between zero and one.
As aresult, the predicted values can be interpreted as the probability that the plan will

terminate.
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Before the final screening is done to remove plans with potential reversions of
less than $1 million, plan liabilities are rediscounted using a common discount rate.
Since firms have some discretion in choosing discount rates, it is possible that they may
select arate based on their financial position. For example, Bodie, Light, Morck and
Taggart (1987) found that more profitable firms choose a lower discount rate in order to
overstate pension liabilities. Asaresult, they are able to increase their contributions to
their pension plans and benefit from the tax advantages.

Feldstein and Morck (1982) discuss this issue and conclude that rediscounting to a
common rate may eliminate possible overstatements and understatements of liabilities
that may be caused by the varying interest rates used by firms. These overstatements and
understatements could potentially affect the classification of a plan as overfunded and
therefore its inclusion or exclusion from the sample. Rediscounting should result in a
more accurate classification scheme and therefore lend more validity to the results found
in this study. Rediscounting was used in several prior terminations studies, including
those of Stone (1987), Mittelstaedt (1989) and Petersen (1992).

Rediscounting is done by averaging the discount rate each year for all plans for
which usable datais available. Then, the following formulais used to determine the

rediscounted liability amount (RDL):

RDL = RL (ADR/CR),

where RL = reported liabilities, ADR = actual discount rate used and CR = common rate.
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After the plan liabilities have been rediscounted and plans with potential
reversions of less than $1 million are eliminated, the sampleis divided into two
categories, plans that terminated during the period and plans that never terminated. All
plans that terminated are used in the model. For these plans, time zero is the termination
year and the variables of interest are examined one, two and three years prior to
termination (as well as one, two and three years following termination in the means
anaysis).

For plans that never terminated, each plan isincluded in the model only once,
with time zero being randomly selected. Thisis done by creating a unique list of plans
and assigning each plan anumber. Then, arandom generation program is used to select a
predetermined number of plansfor agiven year. Thisis done without replacement. The
number of non-terminating plansin each year is based on the number of terminations that
occurred in that year. For example, as shown in Table 3.1 there were 21 terminationsin
1992, which is 29.13 percent of the total number of terminations in the sample. Therefore
580 non-terminating plans were randomly assigned atime zero of 1992 which is 29.13
percent of the non-terminating sample. For these plans and the plans that terminated in
1992, the model which examines the variables of interest one year prior to the termination
event would use 1991 financia and plan level data.

The purpose of the random assignment method matching the proportion of
terminating and non-terminating plans in each year is to try to minimize the effect of any
economic and/or firm-specific factors that may occur in any given year. This procedure,

or one similar toit, isused in prior studies examining terminations of pension plans
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including that of Thomas (1989) and in insurance solvency studies such as that of BarNiv
and Hathorn (1997).

Prior to any analysis, the data was examined for possible econometric problems
that may affect the validity of the results obtained. First, a correlation matrix was
constructed to identify possible correlations among the independent variables. Using a
cut-off of +/-.50, only the administrative cost and normal cost variables show any signs of
high correlation (The correlation between these variables was .67).'2 To further test for
multicollinearity, tolerance statistics were calculated for all variables using the maximum
likelihood agorithm. This process adjusts the linear combinations of the variables by the
weight matrix before running the regression to calculate the tolerance statistics. Using a
welighted least squares regression is a more precise process for evaluating
multicollinearity and could diagnosis multicollinearity that may be missed by the
unadjusted process. Using a cut-off of .40, multicollinearity was present for several
variables. To ensure that the results reported do accurately reflect the true relationships
between the independent and dependent variables, each variable that failed the tolerance
test was alternately dropped from the model and the model re-run. If the results obtained
in these models are consistent with the results obtained when all variables are examined
together, then if any multicollinearity does exist among the variables, it is not altering the

rel ationships observed between the independent and dependent variables.

12 These variables al'so fail subsequent multicollinearity tests and, as discussed later in
this section, were alternately dropped from the model to determine if the correlation was
affecting the results obtained for the other variables.
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Next, the data was examined for potential outliers. Univariate statistics aswell as
the residual values of the variables were calculated to identify outliers. The variable
values were truncated at the 1% and 99" percentiles to ensure that outliers did not drive
the effects of the results observed. All of the models were also run without any outlier
corrections. The results of the truncated models are reported in the Results Section. Any
differences between the results obtained in the non-truncated models and the truncated
models are discussed in the summary provided at the end of the section.

Prior to constructing the logistic regression models, a means comparison of the
sample variablesis conducted. The variables of interest are observed one, two and three
years prior to time zero and then one, two and three years following time zero for both the
terminating plans and non-terminating plans. The purpose of thisanaysisisto determine
if there are systematic differences between firms of terminating plans and firms of non-
terminating plans and if these differences persist following the termination event.

In the next analysis, several logistic models are constructed. For t;,t ;andts,
full models containing all data years are constructed to determine what motives for
termination of overfunded defined benefit plans are evident for the entire sample period.
Then, the datais divided into sub-periods and the same analysisis done. The primary
purpose of examining sub-periodsis to determine if motives for termination have
changed over time. The sub-periods are 1988 to 1992 and 1993 to 1997. Next, as
discussed above, variations of the primary model are constructed to test the robustness of
theresults. These models alternately drop variables that fail the tolerance test to

determine if the results found for the other variables are consi stent.
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In the logistic regression models, the dependent variable for al of the modelsis
egual to onein the case where a plan is terminated and zero otherwise. The basic model

isdefined as;

Termination = f(financia variables, expropriation variables,

tax variables, regulation variables, control variables)

The specific variables and the predicted signs for the model are listed in Table 3.3.
The hypotheses for each category of variables as well as the specific variables to be used
are discussed in the following section.

After the regression results are obtained, they are compared with the frequency of
the reported reasons for termination to determine if the reported reasons for plan
termination are empirically supported. For example, if the reported reason for
termination that occurs with the greatest frequency is adverse business conditions, it is
expected that the financial variables will be significant in the regression model.

Finally, the successor plan information is analyzed to determine the role
termination of overfunded defined benefit plans have played in the shift in market share
that has occurred between defined benefit and defined contribution plans. It is expected
that if overfunded defined benefit plans that terminated were most often not replaced or
replaced with defined contribution plans, then termination of these plans likely did

contributed to the increase in market share of defined contribution plans.



Development of Hypothesesfor Regression Models

This section of the study develops the hypotheses to be tested related to the
motives for termination of overfunded defined benefit pension plans. The study
hypothesizes that motives for termination would result from financial, expropriation, tax
or regulatory incentives. First, each motive is discussed and related to prior literature.
The variables for testing the motives are aso defined and the predicted signs are reported.
Thisinformation is summarized in Table 3.3. Second, the categories of reasons for plan
termination provided to the PBGC are described and the variables that should be
significant in the logistic model if these are truly the reason for termination are discussed.
Lastly, successor plan choices and organizational changes are presented and related to the
results found in the logistic regression models as well as the reported reasons for
termination.

Financial Mativations: A firm may have two main financial reasons to terminate an

overfunded defined benefit pension plan. First, because pension plans represent financial
commitments on the part of the firm, if the firm is experiencing financial distress,
terminating an overfunded defined benefit pension plan relieves the firm of future
financial responsibility. Also, money previously used to fund pension liabilities would
then be available for other uses by the firm. Second, termination of overfunded defined
benefit pension plans also provides an infusion of cash to the firm. This money can be

used to reduce debt or as an internal means of financing.
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Table 3.3: VariableList and Predicted Signsfor Overfunded Plans

Variable Definition Expected Sgn

INCRATIO Net income/total firm assts -

FARATIO Fixed assts (plant, property and -
equipment)/total firm assts

NDPRATIO Net purchases of firm's own debt/total not sign/-
firm asts

NSPRATIO Net purchases of firm's own stock/total not sign/-
firm assets

ACQRATIO Expenditures onaaquisitiong/total firm not sign/-
assts

LEVER Debt/total firm assets +

DIVDUM  Dummy variable=1 if increasein not sign/-
dividends, O aherwise

FEDTAX Dummy variable=1 if federal taxes paid, -
0 atherwise

TLCARRY Dummy variable=1 if paositive, 0 +
otherwise

VSTRATIO Number of vested participants/total +
participants

ADEXEQTY Administrative expense/firm equity +

NCSTEQTY Normal cost/firm equity +

LNASSET ?

Log of firm assets

The most receant study considering this financial reason for terminationis that of

Hsieh, Ferrisand Chen (1997). They foundthat firms were more likely to terminate a

defined benefit pension dan when cash was neaded to hona short-term liabiliti es. The

results of this gudy were mnsistent with prior reseach in thisarea



Hsieh, Ferris and Chen (1997) also foundthat firms experiencing lessfinancial
distressused aternative methods of generating cash flow while those experiencing
greder financial distresswere more likely to terminate aplan. Thisresult is consistent

with the pedking order of new financing developed by Myers and Mgjluf (1984). Their
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study suggested that firms choase financing methods based onthe level of cost and risk.

Therefore, firms prefer internal to external financing. Sinceoverfunded defined benefit

pension dans can be viewed as financial slad, termination d these types of plans can be

considered ameans of internal financing.
Severa other studies have onsidered thisisaue a well, suggesting that during

periods of financia distress when external financing may be more wstly or not at all

attainable, termination d overfunded defined benefit plansis even more likely. Petersen

(1992 isone such study. Using various financial measures, he foundthat firms

experiencing a dedinein eanings were more likely to terminate their overfunded defined

benefit plans. The author’s results were aonsistent with prior reseach in the aea
[Thomas (1989, Mittelstaedt (1989 and Stone (1987)].

To test these hypotheses, measures of firms' financial condtion and ability to
accessthe caital markets are examined. The profitability measure included is net
income scaed by total firm assets. This measure is commonly used to assessfinancial
condtion. If aterminationis motivated by financial distress inverse statisticd
significance of thisvariablein the yeas prior to terminationis expeded. Changesin
dividend payments, measured using adummy variable equal to oreif dividends were

increased from the prior yea or zero atherwise, isaso included. Petersen (1992 uses
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this variable, hypothesizing that it is a proxy for management’ s predictions of future
eanings. If management feds that the firm isdoing well, it islikely to increase
dividends. However, if management fedsthe firm is experiencing financial difficulty,
dividend payments would likely remained fixed, a possbly deaease.

Petersen also discusses the importance of controlli ng for firm’s other financing
options when examining the termination dedsion. Thisis becaise freezing or restricting
spending is another way in which firms can reduce cah ouflows. Petersen’s model
incorporates a set of variables designed to observe changesin firms spending. If afirm
isexperiencing financial distress it is expeded that the firm would either reduceits
spending or maintain its current levels of spending. Thaose variables considered by
Petersen that are included in this termination model are net purchases of the firm’s own
debt and stock and expenditures onaaquisitions, all scded by total firm assts. These
variables are expeded to either be insignificant or significant and regatively related to the
probability of termination. As noted by Petersen, a positive and significant effea would
indicae that firms are nat using pensions to generate financial slad that can be
withdrawn at some later point.

In addition, Petersen examines the normal cost of maintaining the defined benefit
pension dan. Sincethisisthe anournt of money the firm must add to the plan eat yea
to ensure that its assets are sufficient to hona its li abiliti es, this amourt represents cash
‘lost’ to the firm. If afirm is experiencing financia distress termination d the pension

plan would all ow money previously eamarked for pensionfundng to be used for other
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purposes within the firm. Asaresult, this variable is expeded to be pasitively related to
the probability of termination.

Accessto the caital market is measured by examining ead firm’'slevel of fixed
asEts relative to total firm assets and the anourt of debt it dready holds (cdculated as
total firm debt to total firm assets). Astheorized by Petersen, if afirm has higher levels
of fixed assts, its ability to accessexterna capital may be greder becaiseit isableto use
those sssets as coll ateral. Also, as hypothesized in amost al prior termination studies, if
afirm is alrealy highly leveraged, its ability to accesscapital may be restricted or the st
asciated with seauring additional debt may be unaffordable. Asaresult, a highly
leveraged firm is predicted to be more likely to terminate apension dan to gain accessto
excessfunds or reduceits liabiliti es and pdentially reducethe need o the st of externa
capital.

Expropriation Motivation: Both managers and stockholders can paentially benefit from

the termination d an overfunded pension dan. This potential benefit stems from the
design o the pension contrad. Ippdito (1985 foundthat afirm’s promiseto pay red
pension kenefits uponthe retirement of aworker (badk-loading of compensation) creaes
an implicit contrad under which the worker loses if he leaves the firm. He further
expands this theory in 1986 finding that sinceworkers may accept alower wage becaise
of the promise of future income uponretirement, firms can gain by terminating pension
plans as the future retirement benefits are nolonger aliability. Thisgainisat the expense

of workers.
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The literature related to expropriation has yielded mixed results. One study that
empirically examined thisissue is that of Petersen (1992). Using variables measuring the
types of workers participating in defined benefit pension plans and the types of plans
sponsored, he found that more generous plans and plans with more vested and retired
employees (plans with the greatest pension bond as explained below) were more likely to
terminate. Thomas (1989) also examined the issue of expropriation. Using a measure of
the proportion of participants that are vested, he did not find support for this type of
expropriation occurring, though he did find support for expropriation of wealth from
bondholders and the PBGC to stockholders. Thistype of expropriation, however, is
outside of the scope of this study and will not be considered here.

Literature focusing on who receives the benefit of plan termination also
considered whether or not expropriation of wealth occurred by examining whether or not
stockhol ders experienced abnormal returns following the announcement of a defined
benefit plan termination [Alderson and Chen (1986), Moore and Pruitt (1990)]. Again,
findings have been inconsistent. Most early studies found stockholders did experience
abnormal returns, while more recent studies, even those covering the same time period
and in some cases using the same sample, have not.

This study uses the ratio of vested participants to total participantsto determine if
expropriation of wealth from workers to managers and stockholdersis a motive for
termination. Asin prior studies, this variable is used to measure the size of the pension
bond. Since vested participants are the employees to which the firm already owes

benefits, termination of the plan would freeze benefits at their current levels and prevent
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the acamulation d higher benefits, and therefore an even greaer liability for the firm.
Thisis possble becaise for vested participants, the longer the participants are in the plan,
the greder their final benefit amourt sincethis amount istypicdly based onsalary, yeas
of serviceor bath.

Tax Motivations; A firm’'stax status can affed its dedsion to terminate an overfunded

defined benefit plan. For example, if afirm hastax losscarryforwards, they can be used
to reducetaxable liabilit y on future income. Because the reversion amourt recaved by
the firm would be cnsidered income and therefore subjed to taxes, reversion d an
overfunded pension dan could increase afirm’stax liability. If thefirm hastax loss
caryforwards, the taxable anourt of the reversion can be reduced. In this case, the firm
will keg» more of the reversion amourt.

Ancther tax considerationis afirm’s marginal tax rate. Firmswith low marginal
tax rates experiencelower tax liability, as an additional dallar of taxable income resultsin
lower tax payments than it would for firms with higher marginal tax rates. Asaresult,
termination d an overfunded defined benefit plans for these firms would result in lower
tax liability than for firms with higher marginal tax rates.

Severa studies, including those of Hamdall ah and Ruland (1986 and Clinch and
Shibano (1990, considered tax motives for termination. These studies focus ontax loss
caryforwards and the level of federal tax payments. Hamdall ah and Ruland foundthat of
their matched sample of 80 firms, those that terminated their overfunded pension dans
had tax carryforwards relative to those that did na. The results of the Clinch and

Shibano study were mnsistent with thisfinding. They examined a sample of firms that
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covered a dlightly longer period and founda significant relationship between the
reversion dedsion and tax benefits (level of federal tax payments and tax loss
caryforwards). Theseresults sippat the theory that afirm with tax losscaryforwards
can use them to dff set the income recaved from the reversion, a esentially reducethe
amourt of thereversionthat is sibjed to taxation. It also suppats the potential link
between afirm’s marginal tax rate and termination d an overfunded defined benefit plan.

Asused in most prior studies considering tax motives for plan termination, this
study uses adummy variable equal to oreif the firm has tax losscaryforwards, zero
otherwise. A separate dummy variableis constructed for federal tax payments. This
variableisequal to oreif the firm paid federal taxesin that yea, zero aherwise. If the
theories are arred, it is expeded that the presence of tax losscaryforwards will be
diredly related to the probability of termination d overfunded defined benefit plans and
the presence of federal tax payments will beinversely related to the probability of
termination.

Regulation Motivation: The aeaof regulatory change dfeding afirm’s dedsionto

terminate adefined benefit pension dan examined by this gudy isrelated to the aost of
maintaining the plan. The PBGC originally instituted a flat premium feeof $1 per
participant for al defined benefit pension dansto guaranteeworkers benefits. Over the
yeas, the feehasincreased to its current level of $19 per plan participant, with an
additional variable anount added for underfunded plans.

In order to measure the dfed on terminations of increases in the st of

maintaining defined benefit plans, a variable that measures the administrative st
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relative to equity isincluded.*® Two increases in the PBGC premium occurred duing the
period covered by this gudy, orein 1987and ancther in 1990. It is predicted that these
increases in PBGC premiums as well as legislation that has increased the administrative
costs of maintaining a defined benefit plan will i ncrease the probability of termination o
overfunded defined benefit pension dans. The dfed of these regulatory changes have
nat been empiricdly examined in any of the prior literature.

Control Variables: To best determine the dfed of the variables of interest onthe

probability of termination, several control variables are used. Sizeis controlled for in all
of the models. Also, firm and yea dummies are included to capture any firm-spedfic
and/or econamic dfeds that may occur during the sample period.

Summary Information

Reasons for Termination: The PBGC provides sveral reasons for plan termination that

can be seleded by the firm at the time the standard termination form is completed. It aso
allowsthefirm to hand enter areasonif the resson for terminationis not onthelist. The
reasons listed are alverse businesscondtions, high administrative wsts, high benefits
costs, and program restructuring. A frequency tableis constructed based onfirms
resporses. It is expeded that those reasons reported with the greaest frequency will be

empiricdly suppated by the results of the logistic model. For example, if adverse

13 Total administrative @st is used instead of PBGC premiums because starting in 1988,
the premiums where included in the salary and all owances caegory of expensesinsteal
of being listed as a separate cdegory. By using total administrative mst, the study isalso
able to cepture the dfed of other legidation that has increased the st of maintaining a
defined benefit plan that were passed duing the sample period.
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business conditions is the reason for termination listed most frequently, thenitis
expected that the financial variables will be significant in the regression model. On the
other hand, if high administrative or benefits costs are listed most frequently, then the
administrative cost variable is expected to be significant.

Shift in Market Share: Replacement plan trends were examined by Thomas (1989). He

looked at replacement plans of terminated defined benefit plans, hypothesizing that
expropriation occurs if the replacement is adefined contribution plan. The author notes
that expropriation could also occur if the replacement plan is a defined benefit plan but
does not allow for full credits for service. Observing trends in replacement plans between
1980 and 1985, he does not find evidence of expropriation. He finds that although in
early years, 100 percent of all replacements were defined contribution plans, in
subsequent years, replacement plans were split almost equally between defined benefit
and defined contribution plans.

Though replacement plan information may indicate whether or not expropriation
has occurred, it also offers some insight into the effect of overfunded defined benefit plan
termination on the change in market share that has occurred between defined benefit and
defined contribution plans. If afirm replaces aterminated plan with a plan that has less
strict contribution and funding requirements (as would be the case if a defined benefit
plan is replaced with a defined contribution plan) then expropriation is likely amotive.
Though no strong conclusions can be drawn by examining trends, it is expected that if

termination of overfunded defined benefit plans have played a significant role in the
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increase in market share of defined contribution dans, then noreplacement plan or
defined contribution dan replacements will occur with the greaest frequency.
Results

This portion d the study summarizes the results of the various analyses of
overfunded defined benefit plans. First, the means of the variables of interest for both
terminating plans and nonterminating plans are reported. Next, means comparisons
between these two groups of plans are discussed. Third, the results of the regresson
models examining data one, two and threeyeas prior to termination are reported and then
colledively summarized. Finally, summary information based onfirms' reported reason
for termination, successor plan information and aganizational changes is presented and
related to the results foundin the empiricd model.
Means: The means of the variables of interest are provided in Table 3.4 (before time=0
data) and Table 3.5 (after time=0 data) and dscussed in this sdion. Theresults of the
means comparisons and the regresson models follow. Examining first means of the
variables for the terminating sample, there is a steady dedine in income and spending is
generaly reduced leading up to plan termination. The leverage measure fluctuates over
thistime period. Leverage first increases but then deaeases prior to termination. Finaly,
fewer firms are increasing dividends leading up to the termination event. This generally
suggests that these firms are experiencing financia distressprior to the termination d
their overfunded defined benefit pension dans. Also, namal costs and administrative

costs areincreasing as well asthe number of firms that have tax losscaryforwards. The



Table 3.4: Means for Overfunded Plans Before Time=0

Terminating Plans

Variable Minus3 Minus2 Minusl
INCRATIO 0.0593 0.0373 0.0154
FARATIO 0.3899 0.3848 0.3665
NDPRATIO -0.0235  -0.0034 0.0083
NSPRATIO 0.0123 -0.0144  -0.0020
ACQRATIO 0.0331 0.0304 0.0211
LEVER 0.6627 0.7128 0.6743
DIVDUM 0.7500 0.5000 0.5000
FEDTAX 0.7857 0.6957 0.7778
TLCARRY 0.0714 0.1087 0.1806
VSTRATIO 0.4659 0.4527 0.4082
ADEXEQTY 0.0000 0.0002 0.0004
NCSTEQTY 0.0003 0.0010 0.0011
LNASSET 7.7004 7.5741 7.5732

Non-Terminating Plans

Variable Minus3 Minus2 Minusl
INCRATIO 0.0471 0.0414 0.0331
FARATIO 0.4145 0.4165 0.4022
NDPRATIO -0.0063  -0.0066 0.0008
NSPRATIO 0.0003 -0.0044  -0.0049
ACQRATIO 0.0201 0.0201 0.0139
LEVER 0.6180 0.6255 0.6274
DIVDUM 0.4975 0.4928 0.4498
FEDTAX 0.8017 0.7886 0.7746
TLCARRY 0.1172 0.1466 0.1637
VSTRATIO 0.4428 0.4484 0.4386
ADEXEQTY 0.0004 0.0002 0.0003
NCSTEQTY 0.0021 0.0011 0.0010
LNASSET 7.0342 7.0548 7.0651




Table3.5: Means for Overfunded Plans After Time=0

Terminating Plans

Variable Plus 1 Plus 2 Plus 3
INCRATIO 0.0244 0.0203 0.0442
FARATIO 0.3569 0.3566 0.3565
NDPRATIO -0.0056 0.0193 0.0024
NSPRATIO 0.0001 0.0008  -0.0006
ACQRATIO 0.0109 0.0118 0.0267
LEVER 0.6661 0.6720 0.6766
DIVDUM 0.4030 0.4603 0.6508
FEDTAX 0.8806 0.8254 0.8413
TLCARRY 0.1493 0.1905 0.2063
LNASSET 7.8610 7.9020 7.9394

Non-Terminating Plans

Variable Plus 1 Plus 2 Plus 3
INCRATIO 0.0267 0.0353 0.0472
FARATIO 0.3959 0.3898 0.3875
NDPRATIO 0.0010 0.0015  -0.0044
NSPRATIO -0.0070  -0.0024 0.0015
ACQRATIO 0.0163 0.0183 0.0190
LEVER 0.6418 0.6395 0.6348
DIVDUM 0.4349 0.4399 0.4640
FEDTAX 0.7719 0.7926 0.7795
TLCARRY 0.1831 0.2000 0.2022
LNASSET 7.2344 7.2907 7.3409

level of fixed assets and federal taxes paid remains fairly constant while the number of

vested workers declines.

For non-terminating firms, income drops some but spending on debt purchases
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increases. Thereisadeclinein the number of firms paying federal taxes and an increase



56

in the number of firms with tax losscaryforwards. Also, namal costs deaease while
administrative asts and the percentage of vested workers remain fairly constant.
Together, these results are not consistent with a firm experiencing financial distress

Means Comparisons. Table 3.6 reports the results of the means comparisons of the

variables of interest for the two groups that are discussed in the sedion. The results of
the regresson models are discussed in the foll owing sedion. Using asignificancelevel
cut-off of 10%, the results of the means comparisons indicéae that terminating plans gent
more on stock purchases and were more likely to increase dividends threeyeas prior to
termination. These results could indicate that firms' that terminated their overfunded
defined benefit plans were doing so because of cash shortfall s resulting from
overspending. Also, firmsthat terminated plans were lessprofitable and more highly
leveraged than thase that did na. Colledively, these results indicae that, prior to
termination, firms that terminated plans were in worse financial condtion than firms that
did na terminate their plans. Just prior to termination, there were no significant
diff erences between terminating and nonrterminating plans relative to cost of maintaining
the plans or the level of contributions required for plans. The results of the means
comparisons also indicae that in the threeyeas lealing up to the termination event, firms
of terminating plans were significantly larger than those that did nd.

Foll owing the termination event, firms of terminating plans were no longer less
profitable and more highly leveraged than nonterminating firms. Examining the

spending variables, terminating firms gent more on stock purchases but lesson
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Table 3.6: Means Comparison for Overfunded Plans

Variable Minus3 Minus2 Minusl Plus 1 Plus 2 Plus 3
INCRATIO 0.2478 0.6392 0.0818 0.7297 0.1439 0.6564
FARATIO 0.5288 0.3037 0.1396 0.1172 0.1942 0.2222
NDPRATIO 0.3584 0.7430 0.3129 0.1947 0.0102 0.5888
NSPRATIO 0.0628 0.1650 0.5492 0.0036 0.4642 0.5262
ACQRATIO 0.2872 0.3447 0.1736 0.0420 0.0536 0.4154

LEVER 0.5081 0.0691 0.1799 0.4089 0.3789 0.2399
DIVDUM 0.0086 0.9233 0.4006 0.6054 0.7484 0.0035
FEDTAX 0.8347 0.1325 0.9494 0.0100 0.5275 0.2440
TLCARRY 0.4572 0.4741 0.7039 0.4813 0.8527 0.9365
VSTRATIO 0.5886 0.8955 0.2465 N/A N/A N/A
ADEXEQTY  0.0001 0.8500 0.3926 N/A N/A N/A
NCSTEQTY 0.0001 0.9272 0.8241 N/A N/A N/A

LNAS&ET 0.0384 0.0424 0.0158 0.003 0.0055 0.0058

Values are p-values produced from t-tests.

aquisitions than nonterminating firms foll owing the termination event. These results
suggest that the excessassets recgtured by these firms at termination were used to fund
purchases and reducedebt. The firms of terminating plans were dso more likely to have
paid federa taxesin the yea immediately overfunded defined benefit plans. This result
islikely dueto the recature of the excessassts increasing the net income of the firms of
terminating plans immediately following termination. Threeyeas following the
termination event, more firms of terminating plansincreased dvidends compared to those
of nontterminating plans. This could paentialy indicae management’ s beli ef that the
firm’sfuture isfavorable and that the firm is nolonger experiencing financial distress
Finally, asin the yeas|eading up to the termination event, the firms of terminating plans

were significantly larger than the firms of nonterminating plans.
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Model Results for Time=-1: Asshown in Table 3.7, the regression results of the model

examining data one year prior to the termination event support the financial, regulatory
and expropriation motives for termination, though these results vary by time periods.
Examining first the results of the full model, the income variable is significant and
negative, indicating that firms experiencing income shortfalls are more likely to terminate
their overfunded plans than firms that are not. The fixed assets variable is also significant
and negative, indicating that firms with greater access to external capital arelesslikely to
terminate their plans.** Finally, the acquisition ratio is significant and positive. This
result suggests that firms that are increasing spending on acquisitions are more likely to
terminate. Sincethisisthe only spending variable that is significant, it may be possible
that this effect is driven by organizational changes. Thisissueis discussed further later in
the chapter.

When the sampleis divided into sub-periods, it can been seen that the motives for
termination differ acrosstime periods. In the earlier period, the income variable and
dividend dummy are significant and negative. This suggests that firms experiencing
inancial difficulty are more likely to terminate their overfunded defined benefit pension
plans. The vested variable is also significant and negative. These results together support

the financial motive for termination in the early sub-period but not the expropriation

1 Six of the variablesin the model fail the tolerance test, including the administrative
cost and normal cost variables (These variables also indicated some pairwise correlation
based on the results of the correlation matrix.). Models run with these variables
aternately dropped yielded results consistent with those reported above. The only
difference was in the model that dropped size. In this model, the significance level of the
fixed asset ratio dropped to 15%.



Table3.7: Resultsfor Overfunded Plans (Minus 1 Data)

Full Model 1988-1992 1993-1997
INCRATIO -0.9811* -7.5355**  -10.4855
FARATIO -2.6795***  _2.3055 3.3108
NDPRATIO 4.4020 0.9225 30.4164*
NSPRATIO 0.9239 -0.1802 15.2130
ACQRATIO 7.5808*** 4.9393 31.6848*
LEVER -1.7215 -1.5530 -5.9399
DIVDUM -0.7139 -1.1719** 0.3158
FEDTAX -0.2664 -0.2865 2.3527
TLCARRY 0.0905 0.3332 -0.8877
VSTRATIO -0.5299 -1A776%** 4.3525%**
ADEXEQTY  29.7923 -215.7000 1489.9000 * *
NCSTEQTY 35.5045 82.1542 101.9000
LNASSET 0.2290 0.3227*** 0.2778
R? 0.3882 0.3910 0.5159

INCRATIO=net income/total firm income, FARATIO=fixed
assets/total firm assets, NDPRATIO=net debt purchases/total firm
income, NSPRATIO=net stock purchases/total firm income,
ACQRATIO=expenditures on acquisitions/total firm income,
LEVER=debt/total firm assets, DIVDUM=dummy variable equal
to 1if increasein dividends, O otherwise, FEDTAX=dummy
variable equal to 1 if federal taxes paid, O otherwise,

TLCARRY =dummy variable equal to 1 if positive, O otherwise,
V STRATIO=vested participants/total plan participants,
ADEXEQTY =administrative costs/equity, NCSTEQTY =normal
cost/total firm assets, LNASSET=Log of firm assets

* Significant at .01 level
** Significant at .05 level
*** Ggnificant at .10 level
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motive. Finaly, the size variableis sgnificant and pasitive, implying that larger firms
are more likely to terminate than small er firms.

Examining the results of the later sub-period, the vested ratio is now significant
and paitive. Sincevested workers have the gredaest pension bond this result suggests
that expropriation isamotive for termination duing this period. The aministrative st
variableis also significant and pasiti ve, indicaing that plans that are more stly to
maintain are more likely to be terminated. Thisresult suppats the regulatory motive for
termination. The Odds Ratio for this variable is extremely large, suggesting that the
probability of terminationis highly sensitive to changes in administrative @st.

Model Results for Time=-2: Table 3.8reports the results for the models examining data

two yeas prior to the termination event. The results of the full model suppat baoth the
financial and the tax motives for termination. The fixed asstsratio is sgnificant and
negative, indicaing that firms that are more likely have accssto external cepita areless
likely to terminate. The federal tax dummy is sgnificant and paitive. The Odds Ratio
for this variable suggests that firms that have positive tax payments in yea minus two are
70 rercent lesslikely to terminate than plansthat did na.*

Examining the ealy sub-period model for the —2 sample, the tax motiveis dill

evident; however, the financial motiveisnat. Asin the ealy sub-period for the —1

15 Several variablesin this mode fail the tolerancetest. In the dternate models runfor
this smple, in only one was there any substantive dhange in the results (the fixed asst
variable was no longer significant) obtained compared to those reported here.



Table 3.8: Resultsfor Overfunded Plans (Minus 2 Data)

Full Model 1988-1992 1993-1997

INCRATIO 1.8671 -7.0722 11.1196
FARATIO -34731*** 23841 -3.0076
NDPRATIO 3.0951 6.5675 -2.2537
NSPRATIO -7.4044 -3.9070 -5.1325
ACQRATIO 3.6847 4.5549 -0.3984
LEVER -0.9676 0.0027 1.6403
DIVDUM -0.9132***  -1.0966 0.3444
FEDTAX -1.2173** -1.2879*** -0.3513
TLCARRY -0.6218 -1.3872 -0.5157
VSTRATIO -0.0323 0.3032 3.4689**
ADEXEQTY -360.3000 -686.2000 332.0000
NCSTEQTY 64.2008 93.9020 -13602.3000
LNASSET 0.1828 0.3972%** 0.1333
R? 0.3815 0.3503 0.1838

INCRATIO=net income/total firm income, FARATIO=fixed
assets/total firm assets, NDPRATIO=net debt purchases/total firm
income, NSPRATIO=net stock purchases/total firm income,
ACQRATIO=expenditures on acquisitions/total firm income,
LEVER=debt/total firm assets, DIVDUM=dummy variable equal
to 1if increasein dividends, O otherwise, FEDTAX=dummy
variable equal to 1 if federal taxes paid, O otherwise,

TLCARRY =dummy variable equal to 1 if positive, O otherwise,
V STRATIO=vested participants/total plan participants,
ADEXEQTY =administrative costs/equity, NCSTEQTY =normal
cost/total firm assets, LNASSET=Log of firm assets

* Significant at .01 level
** Significant at .05 level
*** Ggnificant at .10 level
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sample, the size measure is again significant and pasitive indicating that larger firms are
more likely to terminate than small er firms.

The results of the later sub-period dfer suppat only for the expropriation motive
for termination. Asin the later sub-period for the —1 sample, the vested ratio is
significant and regative. Thisresult suggests a one percent increase in the number of
vested workersresultsin a 3.5 percent increase in the probability of termination.

Model Results for Time=-3: Due to data wnstraints, only the full model isrunfor the -3

data. Theseresults are reported in Table 3.9. The results of this model suppat both the
financial and tax motives for termination. The fixed as<t ratio and the federal tax
dummy are bath significant and regative.*® Aswith the minus two data, alarge dfed is
observed with the federal tax dummy. Firms with paositive tax payments threeyeas prior
to termination are more than 80 percent lesslikely to terminate.

Summary: Colledively examining all of the results of the logistic regresson models, the
fad that the motives for termination vary in when they are evident suggests that afirm’'s
dedsionto terminate its pension dan is generally made well i n advance of the adual
termination. For tax, expropriation and financia reasons other than financial distress
(such asthe aility to accessexternal cgpital), the ad of terminationis not undertaken
immediately, as the motives are evident two and threeyeas prior to termination.
Considering all of the dedasions that must be made when a plan is terminated, such as

whowill hand e the paymentsto beneficiaries and hav workerswill be transferred to a

% 1n the—3 sample, several variables fail the tolerancetest, however, the results foundin
al of the dternate models are ansistent with the results of the truncated models.
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Table 3.9: Resultsfor Overfunded Plans (Minus 3 Data)

Full Model

INCRATIO 6.9024
FARATIO -7.0949**
NDPRATIO -7.3508
NSPRATIO 4.0170
ACQRATIO -0.1403
LEVER 1.0959
DIVDUM -0.0353
FEDTAX -1.7345%**
TLCARRY -0.5689
VSTRATIO 0.8917

ADEXEQTY -1442.2000
NCSTEQTY -97.4686
LNASSET -0.4166

R? 0.4614

INCRATIO=net income/total firm income, FARATIO=fixed
assets/total firm assets, NDPRATIO=net debt purchases/total firm
income, NSPRATIO=net stock purchases/total firm income,
ACQRATIO=expenditures on acquisitions/total firm income,
LEVER=debt/total firm assets, DIVDUM=dummy variable equal
to 1if increasein dividends, O otherwise, FEDTAX=dummy
variable equal to 1 if federal taxes paid, O otherwise,

TLCARRY =dummy variable equal to 1 if positive, O otherwise,
V STRATIO=vested participants/total plan participants,
ADEXEQTY =administrative costs/equity, NCSTEQTY =normal
cost/total firm assets, LNASSET=Log of firm assets

* Significant at .01 level
** Significant at .05 level
*** Ggnificant at .10 level
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replacement plan if oneis off ered, these results makes perfed sense. The results aso
suggest that the exceptionto thisisif afirm is experiencing financia distressor if
regulationincreases the ast of plan administration. If either of these situations occur, the
firm islikely to terminate its overfunded plan quickly. Thisisevident in that the income
and administrative expense variables are only significant one yea prior to termination.
Also the income variable is more significant than any of the other variables explaining the
other motives for termination.

Comparing the results for the sub-periods, it appeas the motives for termination
have dhanged ower time. In the early sub-period, financial distress expropriation and tax
motives are dl evident. In the later sub-period, terminations appea to be driven primarily
by expropriation and regulatory motives.

The results of the models in which no odlier corredion method was used are
fairly consistent with the results reported above. The main dff erences are that some
additional variables are significant (al suppating the same motives for termination as
discussed above) and the significance of some of the variablesis reduced to 15 percent.
The only noteworthy differenceis that in the models with no odlier corredion, the
significant negative dfed of the income variable is observed in the later sub-period as
well asin the ealier sub-periodfor the—1 modelsandis aso present in the —2 full model
and 1993~ 1997sub-period.

Reported Reason for Termination: Table 3.10lists the reasons for termination provided

by firms at the time the Standard Termination Noticeform is completed. The reason for

termination reported with the greaest frequency is "restructuring of program”, foll owed
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by “benefits costs too high”. Lastly, “adverse businesscondtion” isreported least
frequently.

Based onthe results of the empiricd model, which foundstatisticd suppat for all
of the motives for terminationin varying time periods, the reported reasons for
termination are empiricadly suppated. If afirm isterminating a pension dan becauise it
has founda better use for the excessastsin the pension dan or becaise the amourt it
has contribute to maintain the plan is deemed excessve, it may terminate the plan and
replaceit with some other type of plan that requires lesscontributions on the part of the
firm. Inthis case, thefirm is smply restructuring its program. On the other hand, if the
firm isterminating the plan because of financial distress it would likely report adverse
businesscondtions as the reason for termination. Half of the firms reported
“restructuring of program” asthe reason for termination. This suggests that the firms
have founda better use for the excessassetsin their pension dans as well as the money
previously reserved to fundthese plans.

The positive and significant effed of the administrative asts variable onthe
probability of termination would be expeded to affed the reported frequency of the
“benefits costs too high” seledion. Thisreasonisreported by 33 percent of the
terminating firms as the reason for termination.

Based onthe results of the empiricd model, it does appea that the reported
reasons for termination are enpiricdly suppated. The motives foundsignificant in the
logistic models are reported with the greaest frequency by firms terminating overfunced

defined benefit plans.
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Successor Plans: The information recorded by the PBGC relating to successor plans has

changed over time. The data provided in early yearsindicated only the type of planin
which the majority of participants were placed. The data provided for more recent years

indicates the percentage of workers placed into either:

1. New or existing defined benefit plan or other than cash balance plan
2. New or existing cash balance plan

3. New or existing profit-sharing plan

4. New or existing 401(k) plan

5. New or existing ssimplified plan

6. Noplan

For the purpose of thisanalysis, and to allow for the inclusion of both early and
later termination data, the successor plan was placed into one of four categories: no plan,
defined benefit plan, defined contribution plan or spinoff plan. For the plansin this
sample, al participants were placed in the sample type of successor plan following
termination. For example, if the plan terminated and the successor plan fallsinto the
defined contribution plan category, the firm placed 100 percent of its participants into this
plan.

Asshown in Table 3.10, 50 percent of the terminated defined benefit plansw ere
replaced with a defined contribution plan and the remaining 50 percent were not placed

into any type of plan. Thisiswith consistent with the more recent literature examining



the shift in market share that has occurred between defined benefit and defined
contribution plans. For example Kruse (1995) found that due to the differencesin

administrative costs, more newly adopted plans are defined contribution plans.
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Table 3.10: Reported Reason for Termination, Successor Plans and Organizational

Changes

Reported Reason for Termination

Reason Percent
Adverse Business Condition 17%
Benefits Costs Too High 33%
Restructuring of Program 50%
100%
Successor Plan
Type of Plan Percent
None 50%
Defined Contribution Plan 50%
100%
Organizational Change
Type of Change Percent
No Change 75%
Reorganization Flag 25%

100%
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The information regarding organizational changes provided by the firm on the
Standard Termination Notice form was also summarized. If the firmisacquired by
another firm, it could be possible that the acquiring firm is responsible for the successor
plan decision. Also, if thefirmisliquidated, then it makes sense that there would be no
successor plan. Approximately 75 percent of the firmsin the sample noted no
organizationa change occurring in the year prior to termination. Therefore, it is more
likely that the successor plan choice of the firm is based more on its decision to move

towards defined contribution plans than any external influence.



CHAPTER 4: AN EXAMINATION OF FULLY FUNDED DEFINED BENEFIT

PLANS

Introduction

This chapter focuses on explaining the motives for termination of fully funded
defined benefit pension plans by analyzing data surrounding the termination event. By
looking at datain multiple years preceding the termination, the study is able to determine
when the motives for termination are first evident. Next, sub-periods are examined to
establish whether or not these motives have changed over time. The examination of
multiple years of data and sub-periods adds to the existing pension literature as prior
studies have typically focused on only one period of datain attempting to explain motives
for termination. This chapter also compares the motives for termination of fully funded
defined benefit pension plans with those of overfunded plans found in the preceding
chapter aswell asin prior literature.

As mentioned earlier, fully funded plans are plans in which the expected reversion
islessthan $1 million.'” The analysis of this group of plansis one of the major
contributions of this paper as prior termination studies have only examined overfunded

defined benefit pension plans. Eliminating plans where the termination produces a

7 Aswith overfunded defined benefit plans, the expected reversion amount is used
instead of the actual reversion amount in order to provide a cut-off point for the non-
terminating plans.
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reversion of less than $1 million resulted in several undesirable effects. One, the sample
sizeis considerably reduced since 80 percent of the standard terminations of large plans
(100 or more participants) that occurred between 1986 and 1996 resulted in reversions of
less than $1 million. Also, motives for termination of fully funded plans will certainly
differ from those of overfunded plans (For example, since there is no sizeable inflow of
cash to the firm, fully funded terminations may have different financia motives for
termination than overfunded plans. Expected differences are discussed in greater detail in
the Development of Hypotheses Section.). Asaresult, only examining plan terminations
where the reversion is $1 million or more leaves agap in the literature, asit ignores the
motives for termination of this other group of plans.

Another mgjor contribution of this study isthe inclusion of both plan level and
firm level data. Only one prior study, Petersen (1992), has extensively combined these
two types of data’® Asdiscussed in Chapter 3, this study improves upon the
methodology of this prior study with the addition of another plan level variable used to
measure the cost of maintaining the plan and the examination of multiple years of data
preceding the termination. Also, asin all prior termination studies, that study only

examines overfunded defined benefit pension plans.

18 As mentioned in Chapter 2, only three other studies had examined limited plan level
variables prior to that of Petersen (1992); Hamdallah and Ruland (1986) includes union
dummies, Stone (1987) considers the excess assets in the plan and Thomas (1989)
considers the number of vested workers relative to total participants (but only in amedian
comparison, not the regression analysis). One more recent study, that of Hsieh, Ferris and
Chen (1997), considered the effect of what the authors calculated as the deflated reverted
pension assets on the probability of termination.



71

The second portion of this chapter examines the reasons for termination the firm
reports to the PBGC to determine if they are supported by the results of the empirical
models. Finally, the types of replacement plans selected by the firms aswell as
organizationa changes occurring in the termination year are summarized. The purpose of
examining this datais to determine if the terminations of fully funded defined benefit
plans have contributed to the shift in market share that has occurred between defined
benefit and defined contribution pension plans and if the terminations and successor plans
selected may have been influenced by outside forces.

Description of Data

The sample of firms used in this section of the study is obtained from the same
sources as in the previous chapter, including the IRS 5500 Form, Compustat and the
Standard Termination Notice for Single Employer Pension Plans. Beginning with all
plans that filed the IRS 5500 Form during the sample period, private firms are removed.
This screening is done because firm-specific financial datais used in the analysis and that
information is only readily available for public firms. Next, plans with less than 100
participants are removed because for these smaller plans, filing the IRS 5500 Form yearly
isoptiona and could potentially bias the results obtained in the study. Third,
multiemployer plans are removed as the termination decision for these plansis likely
made by multiple firms. Fourth, plans with missing datain any year for the variables
used in the model are deleted from the sample. Asdiscussed in detail in Chapter 3, in
some of the yearsin the sample, only limited IRS 5500 data was entered for plans. In

later years, the PBGC did add in datafor some key fields, however, if the data needed to
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construct the variables used in this sample was naot entered, that plan yea was not
included in the data sample.

After rediscourting li abiliti es to a mmon rate (this procedure is described in
detall in Methoddogy Sedion d Chapter 3), the last screening procedure isto eliminate
plans where the potential reversionis $1 million a more. This sreening procedureis
what distinguishes this portion d the study from prior literature on pension dan
termination which, like Chapter 3, focused on gans where the expeded reversion was $1
million a more. Asdiscussed in the Hypathesis Sedion below, the motives for
termination d fully funded pansintuitively must differ from those of overfunded plans.
For example, sincefirms do nd recave alarge inflow of cash at the time of termination
for fully funded plans, their financial motives for termination are more likely driven by
financia distress na adedsion ketween internal versus external financing.

After all of thefiltering, the plansin the sample were matched with data provided
onthe PBGC' s Standard Termination form to verify that the plan dd terminate and that
the termination yea is corredly recorded. Also, gdansfili ng the Standard Termination
form that did na indicate atermination accurred onthe 5500Form were re-categorized
asterminating plans. The plans remaining after al of these screening procedures are
complete ae then matched with Compustat data by CUSIPs. Asin Chapter 3, hand-
matching of data was done for plans that were marked pubic but did na have avaid
CUSIP and aso for plansin the 1987sample (as the IRS 5500 dd na start providing

CUSIP information urtil 1988.
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Table 4.1 provides some descriptive information about the sample. Removing
plans with missing data resulted in afina sample of 110 terminating plans and 1,587
non-terminating plans. Thisis 38, or approximately 53 percent more terminations than
there were for the overfunded sample. Unlike the overfunded sample where there was a
sudden increase in terminations and then a gradual reduction, with the fully funded
sample, the number of terminations fluctuates over the sample period, with the most
terminations, 36, occurring in 1991. Aswith the overfunded sample, terminations do
drop in the most recent years with only one large, standard termination by a public firm
occurring in 1997.

The sample includes 60 unique firms in the terminating sample and 357 in the
non-terminating sample. Examining the number of firmsin each year of the sample
indicates that, as with the overfunded sample, firms terminated multiple plansin severd
sample years. Asshownin Table 4.2, the average termination rateis 6.22 percent but
ranges from alow of 3.39 percent in 1988 to a high of 8.87 percent in 1993. This 1993
rate is more than 4 percent higher than the highest termination rate for firms with
overfunded plans. Finally, the average number of plans per firmis approximately 1.7,
which isfairly consistent with the findings for the overfunded sample.

Examining the categories of termination, approximately 92 percent of the firms
did not terminate any of their plansin any year. About 1.5 percent more firms terminated
al of their plans compare to those firms that only terminated a portion of their plans.

This differs some from the results found for the overfunded sample in which nearly



Table4.1: Summary Statisticsfor Fully Funded Plans

Number of Plans
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Year Terminating Non-terminating Total Percent
1988 8 115 123 7.25%
1989 6 87 93 5.48%
1990 12 173 185 10.90%
1991 36 519 555 32.70%
1992 18 260 278 16.38%
1993 9 130 139 8.19%
1994 2 29 31 1.83%
1995 14 202 216 12.73%
1996 4 58 62 3.65%
1997 1 14 15 0.88%
110 1587 1697 100.00%
Industry Satistics
Division Number Percent
Mining 77 4.54%
Manufacturing 1435 84.56%
Transportation, Communications, Electric, 53 3.12%
Gas and Sanitary Services
Wholesale Trade 45 2.65%
Retail Trade 20 1.18%
Services 17 1.00%
Public Administration 50 2.95%
1697 100.00%

the same number of firms terminated all of their plans as terminated some portion of their

plans.
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Industry statistics were mnstructed based onthe 2-digit SIC Code dassficdion
scheme. For the purpose of general discusson, these dummies were aygregated to the
divisonlevel. Asin prior termination studies, firm’sin the Finance, Insurance and Red
Estate Division were deleted from the sample due the diff erencein the type of financial
information provided by these firms and varying regulatory environment they face

As diownin Table 4.2,the firmsin the Retail Trade and Servicesindustries
represent 1.18and 1 gercent of the plans in the sample, respeafully. The plans of
manufaduring firms acount for more than 85 gercent of the sample. Thislarge percent
of plans of manufacuring firms was also olserved in the overfunded sample.

M ethodology

The methoddogy used here isthe same asthat in the preceding chapter. Before
eliminating plans where the expeded reversionis $1 million a more, plan liabiliti es are
rediscounted using a ommon discourt rate. The purpose of this procedureisto more
acarately caegorize the fundng status of plans.*®

After the rediscourting and $1milli on screening procedure is applied, the datais
analyzed to identify potential econametric problems. Based on the results of the
correlation matrix, only the alministrative ast and namal cost variables demonstrate
any substantial pairwise @rrelation. Thisrelationship was also olserved in the
overfunded sample. To further test for multi colli neaity, tolerance statistics were

cdculated. Several variablesfail thetolerancetest. To verify the acairacy of the results

19 This procedure is described in detail i n the Methoddogy Sedion o Chapter 3.
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Table4.2: Firm Statisticsfor Fully Funded Plans

Firm Satistics
Number of Firms
Full Sample Terminating Non-Terminating Plans per Firm
1988 55 4 54 2.2364
1989 59 6 55 1.5763
1990 109 9 103 1.6973
1991 212 17 207 2.6179
1992 139 13 130 2.0000
1993 93 9 85 1.4946
1994 29 2 27 1.0690
1995 132 11 125 1.6364
1996 52 3 49 1.1923
1997 13 1 13 1.1539
893 75 848 1.6674
Termination Category
All Some None Termination Rate
1988 1 3 51 3.39%
1989 4 2 53 7.68%
1990 6 3 100 6.59%
1991 5 12 195 4.70%
1992 9 4 126 7.79%
1993 8 1 84 8.87%
1994 2 0 27 6.90%
1995 7 4 121 6.63%
1996 3 0 49 5.77%
1997 0 1 12 3.85%
45 30 818 6.22%

of the logistic regression models, those variables are aternately dropped from the model
to determine if the relationships observed between the independent variables and the

dependent variable remain unchanged.
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Finaly, unvariate statistics are cdculated to identify potential outliers. The
variables are then truncated at the 1% and 99" percentilein order to prevent the outliers
from driving the results observed in the models. Aswith the overfunded sample, non
truncated models are dso runand haw these results differ from the results of the
truncated model are discussed.

The dependent variable is based onthe firm’s deasion to terminate or not
terminate the fully funded defined benefit plan in agiven yea. The dependent variableis
therefore defined as zero for plansthat did na terminate and ore for plans that did
terminate. Because the independent variable is qualitative, logistic regresson models are
used to test the hypotheses.

The basic modd is defined as:

Termination = f(financia variables, expropriation variables,

regulation variables, control variables)

Theterminationyea is %t to time zero for terminating plans. For non
terminating plans, arandam assgnment method, withou replacement, is used to
determine time zero. With this procedure, ead plan is only included in the model for one
sample period. The number of nonrterminating plans assgned to ead sample yea is
based onthe percentage of the terminating plans that appea in that yea. The purpose of

this randam assgnment withou replacement isto minimize any potential econamic or
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firm-spedfic dfedsthat may be present in any given yea. This procedure was usedin
several prior termination and insolvency studies.

Before the logistic models are constructed, the means of the variables of interest
for the terminating plans and nonterminating plans are wmpared. Datais observed ore,
two and threeyeas prior to the termination event and then ore, two and threeyeas
following the termination event. Thisanalysisisdesigned to determineif there ae awy
substantial differencesin the financial status of the two groups of firmsand if these
differences are still evident subsequent to the termination.

Foll owing the means comparison, logistic models are anstructed for the full
sample of plansfor which datais available. Next, two sub-periods are examined. The
first sub-periodincludes data from 1988t01992and the second period from 1993to the
end d the sample periodin 1997. This sub-period analysisis dore for the models
examining data one, two and threeyeas prior to termination. Therefore, the primary set
of truncaed models contains nine models, the full yea model of —1 data and the two sub-
period models examining —1 data and so on. Then, several variations of the models are
constructed alternately droppng variables to test the robustnessof the results as was dore
in Chapter 3 with the overfunded sample.

The results obtained in the logistic regresson models are then compared with the
results of the frequency table constructed based onthe reasons for termination reported by
firms. Thisisdonreto determineif the reported reasons for termination are anpiricdly
suppated. Thelast sedion d this chapter examines the succesor plan and

organizational change information provided by the firm at the time the Standard
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Termination formisfiled. The purposeisto determine what role termination of fully
funded defined benefit pension plans have played in the shift in market share that has
occurred between defined benefit and defined contribution plans and if any outside
influence may have affected the termination decision.
Development of Hypothesesfor Regression Models

This section of the study discusses the motives for termination of fully funded
plans. First, financial motives are discussed, then expropriation and regulatory motives,
respectively. Variable definitions and the expected signs of the variables based on the
motives discussed below arelisted in Table 4.3. Throughout the sections, comparisons
are made between the expected results for the fully funded plans and overfunded plans.
Finally, the reasons for termination, successor plan and organizational change
information is analyzed.

Financial Motivations. Since, with fully funded defined benefit pension plans,

terminations do not result in a sizeable reversion to the firm, the need for cash would not
be afinancial motive for termination asit could be for overfunded plans. Therefore, the
primary benefit received from terminating these types of pension plans would be the
elimination of required contributions and such terminations would likely occur when a
firm was experiencing financial distress. Asaresult, astrong inverse statistical
relationship is expected between the profitability measure and the probability of
termination as well as the income ratio and the probability of termination. These results
would indicate that less profitable firms are more likely to terminate than profitable firms.

However, the profitability measure is expected to have a more significant effect on the



Table4.3: VariableList and Predicted Signsfor Fully Funded Plans

Variable Definition Predicted Sgn

INCRATIO Net income/total firm assets -

FARATIO Fixed assts (plant, property and -
equipment)/total firm assts

NDPRATIO Net purchases of firm's own debt/total not sign/-
firm asts

NSPRATIO Net purchases of firm's own stock/total not sign/-
firm asts

ACQRATIO Expenditures onaaquisitiong/total firm not sign/-
assts

LEVER Debt/total firm asts +

DIVDUM  Dummy variable=1 if increasein not sign/-
dividends, O aherwise

VSTRATIO Number of vested participants/equity +

ADEXEQTY Administrative expense/firm equity +

NCSTEQTY Normal cost/firm equity +

?

LNASET

Log of firm assets

probability of termination o overfunded defined benefit plans sncewith these

terminations, the firms also receve some cah.

In addition to examining the profitability of the firm, the st associated with
maintaining assets sufficient to hanor pension liabiliti esis also olserved. The normal
cost relative to firm equity is used to examine this relationship. The normal cost

represents the anourt the firm has to contribute to the plan in a given yea based on
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projeded pension liabiliti es. Sincetermination would freeup money previously used to
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fundliabiliti es, an inverse statisticad relationship is expeded between the normal cost
ratio and the probability of termination.

The set of variables measuring changesin firms' spending are expeded to be
either insignificant or negative for fully funded firms. Sincethese firmswill not receve
an inflow of cash upontermination, if the firms are truly experiencing financial distress
reducing spending in any way possble becomes even more important in order to prevent
bankruptcy. Asaresult, these variables are expeded to be more significant for fully
funded plans compared to overfunded plans.

A financiadly distressed firm with afully funded pan would likely have agreder
need for external cepital than afirm with an overfunded plan, becaise nointernal
financing is generated by terminating the plan. Asaresult, an inverse relationship is
expeded between the probability of termination and the fixed assets while adired
relationship is expeded between the probabilit y of termination and leverage. The
significancelevels of the relationships are expeded to dffer from those foundfor
overfunded plans. Thisis becaise overfunded pans do have ancther viable option for
raising cgpital. Sincethey are ale to terminate their pension dans and recave the excess
assts, they have accssto internal cgpital whilethisis not an option for fully funded
plans. Asaresult, fully funded plans may be willi ng to pay more for external capital, and
therefore the dfed of leverage and the level of fixed asts on the probability of

terminationis not expeded to be as gred asit could be for overfunded pans.

Expropriation Motivation: The same agument relating to expropriation motives for

terminations of overfunded defined benefit pension dans holds for fully funded defined
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benefit plans. Thisisbecause, based onlppdito’s (1986 theory, termination d either
type dleviates future ‘ employment conpensation’. However, if expropriationis a strong
motive, it is expeded that the magnitude of the significance of the vested variable will be
greder for overfunded defined benefit plans snce managers could experiencethe greaest
gains with these terminations — the reduction in future li abilities as well astheinfusion o
cgoita (which increases the anourt of assets under their control and provides cash that
can be used to fund pojeds).

Regulation Motivation: The increases in the PBGC premiums and the dfed of other

legislation onthe st of administrationis expeded to have the same dfed onfully
funded defined benefit plans asit does on owerfunded defined benefit plans. Therefore, it
isexpeded that the alministrative st variable will be diredly related to the probability
of termination d fully funded plans.

Control Variables: To best determine the dfed of the variables of interest onthe

probability of termination, several control variables are used. Sizeis controlled for in all
of the models. Also, firm and yea dummies are included to control for any firm-speafic
or econamic fadors that may effed the results of the regresson models.

Summary Information

Reasons for Termination: The same outcomes are expeded for the frequency of the

reported reasons for termination o fully funded defined benefit plans and the results of
the logistic model asthey are for overfunded defined benefit terminations. However, as
discused in the previous chapter, since overfunded plansreceve an inflow of cash at the

time of termination, it is expeded that the frequency of * adverse businesscondtions
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being the reported reason for termination will be greaer for overfunded plans than for
fully funded plans.

Shift in Market Share: Successor plan information for fully funded defined benefit plans

isexpeded to be similar to that of overfunded pans. If termination d fully funded
defined benefit plans have played asignificant role in the increase in market share of
defined contribution dans, then noreplacanent plan o defined contribution replacement
planswill occur with the greaest frequency.
Results

This dion d the study summarizes the results of the analysis performed for
fully funded defined benefit plans. Aswith the overfunded sample, the means of the
variables of interest for both terminating plans and nonterminating plans are reported,
foll owed by means comparisons. Next, the results of the regresson models examining
data one, two and threeyeas prior to termination are reported. Finally, firms reported
reasons for termination, succesor plan information and aganizational changes are
summarized. The results of the frequency tables are discussed in relation to the results
foundin the empiricd model. Throughou eadt sedion, the results foundfor the fully
funded plans are compared to those foundfor overfunded plans reported in the previous
chapter.
Means: Table4.4and Table 4.5 provide the means of the variables of interest for the
sample of fully funded plans that are discussed in this dion. The next sedions
summarize the results of the means comparisons and present the results of the empiricd

models. For the firmsthat terminated plans during the sample period, the income ratio



Table4.4: Meansfor Fully Funded Plans Before Time=0

Terminating Plans

Variable Minus3 Minus2 Minusl
INCRATIO 0.0309 0.0327 0.0226
FARATIO 0.3210 0.3040 0.3225
NDPRATIO -0.0105 0.0004 0.0153
NSPRATIO -0.0012 -0.0194  -0.0126
ACQRATIO 0.0392 0.0237 0.0162
LEVER 0.5541 0.5625 0.6708
DIVDUM 0.3611 0.4746 0.4455
VSTRATIO 0.4456 0.4595 0.4319
ADEXEQTY 0.0001 0.0001 0.0002
NCSTEQTY 0.0009 0.0003 0.0005
LNASSET 6.2158 6.4896 6.9028

Non-Terminating Plans

Variable Minus3 Minus2 Minusl
INCRATIO 0.0365 0.0364 0.0350
FARATIO 0.3890 0.3808 0.3686
NDPRATIO -0.0048  -0.0003  -0.0013
NSPRATIO -0.0038  -0.0055  -0.0043
ACQRATIO 0.0230 0.0207 0.0174
LEVER 0.6202 0.6353 0.6339
DIVDUM 0.4488 0.4388 0.4549
ADEXEQTY 0.0002 0.0002 0.0001
NCSTEQTY 0.0010 0.0008 0.0007
LNASSET 6.9004 7.0478 7.0541

increased from year minus three to year minus two, but then decreased between years
minus two and minus one. In the years following termination, the income ratio increased
steadily. There was some fluctuation in the spending variables prior to termination and a

genera increase in spending on acquisitions and dividends after termination. The
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Table4.5: Meansfor Fully Funded Plans After Time=0

Terminating Plans

Variable Plus 1 Plus 2 Plus 3
INCRATIO 0.0290 0.0349 0.0565
FARATIO 0.3180 0.3270 0.3129
NDPRATIO 0.0407 0.0047 0.0025
NSPRATIO -0.0388 0.0001  -0.0031
ACQRATIO 0.0244 0.0165 0.0328
LEVER 0.6547 0.6594 0.6568
DIVDUM 0.3085 0.4063 0.5287
LNASSET 7.1500 7.1116 7.3098

Non-Terminating Plans

Variable Plus 1 Plus 2 Plus 3
INCRATIO 0.0190 0.0330 0.0447
FARATIO 0.3655 0.3605 0.3614
NDPRATIO 0.0038  -0.0004 0.0005
NSPRATIO -0.0103 0.0024 0.0030
ACQRATIO 0.0190 0.0200 0.0222
LEVER 0.6487 0.6487 0.6383
DIVDUM 0.4289 0.4376 0.4325
LNASSET 7.2020 7.2508 7.2726

leverage measure increased before the termination event and remained fairly constant
after termination. This may be the result of firms attempting to obtain external means of
generating funds before deciding to terminate their pension plans or due to declining
financia condition. The administrative cost and fixed assets ratios remain fairly constant

while the normal cost ratio varies leading up to the termination event.
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There are some similarities between these results and those of terminating firms
with overfunded defined benefit pension plans. For example, for both groups, leverage
increases leading up to the termination event. Also, both show declinesin income.
However, the declines appear greater for the overfunded plans. There are some
differences are well. Thereisno consistent reduction in spending observed in the fully
funded sample as there isin the overfunded sample. Second, while the administrative
expense variable remains fairly constant for the fully funded sample, it increases for the
overfunded sample.

For the non-terminating fully funded defined benefit pension plans, the income
ratio is more or less constant leading up to time zero, but drops in the subsequent year and
then increases afterwards. Most of the spending ratios fluctuate across the years with
only acquisition spending and dividend payments remaining fairly constant. The normal
cost variable decreases as time zero approaches while the other variables, including
administrative cost and the level of vested workers remain relatively constant over the
years.

Comparing the means of the variables of interest for non-terminating fully funded
plans with those of non-terminating overfunded plans, many of the variables behave
similarly. For example, in both groups, the normal cost variable decreases |eading up to
the termination event and there are fluctuations in spending throughout the period
observed. Also, leverage, the fixed assets ratio and the level of vested workers remain
fairly constant. The major differenceisin the behavior of the income variable. For the

overfunded sample, there is a steady decrease through year plus one and then a steady
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increase. Theincome variable for the fully funded sample remains fairly constant leading
up to time zero and drops suddenly in year plus one, after which it increases steadily.

Means Comparisons. The results of the means comparisons discussed here are reported in

Table 4.6. This section discusses these results. The following section presents the results
of the regression models. The results of the means comparisons indicate that, prior to
termination, there are no statistically significant differencesin any year in the levels of net
income between firms that terminated and firms that did not terminate their fully funded
defined benefit pension plans. Leading up to the termination event, the non-terminating
firmsin al years had significantly more fixed assets, and spent less on debt purchases but
more on stock purchases than the terminating plans. Terminating firms were less highly

leveraged and had lower normal costs than non-terminating firms two years prior to

Table 4.6: Means Comparison for Fully Funded Plans

Variable Minus 3 Minus 2 Minus 1 Plus 1 Plus 2 Plus 3

INCRATIO 0.7008 0.6927 0.2458 0.2323 0.8459 0.0813
FARATIO 0.0014 0.0001 0.0013 0.0031 0.0353 0.0022
NDPRATIO 0.7082 0.9434 0.0390 0.0194 0.3810 0.7504
NSPRATIO 0.6424 0.0932 0.1675 0.0079 0.6035 0.2971
ACQRATIO 0.1976 0.4878 0.7336 0.2287 0.2998 0.1040

LEVER 0.1735 0.0184 0.3100 0.8741 0.7679 0.6199
DIVDUM 0.3036 0.5928 0.8468 0.0221 0.5498 0.0800
VSTRATIO 0.8027 0.9273 0.6200 N/A N/A N/A
ADEXEQTY  0.0083 0.2784 0.6340 N/A N/A N/A
NCSTEQTY 0.8837 0.0103 0.4697 N/A N/A N/A

LNASSET 0.0193 0.0155 0.3822 0.7586 0.4510 0.8440

Values are p-values produced from t-tests.
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termination; however there are no statistical differences between the two groups of plans
relative to these variables immediately prior to termination. Finally, both two and three
years prior to termination, firms of non-terminating plans were larger than terminating
plans.

Immediately following the termination event, firms of terminating plans spent
more on debt purchases, but less on stock purchases than firms of plans that did not
terminate. Also, three years following the termination event, firms of terminating plans
had greater net income levels than firms of plans that did not terminate. These results
indicate that the removable of the pension liabilities and the gain to the firm of the money
normally earmarked for pension contributions helped improve the financial position of
the terminating firms. Asobserved in all three years prior to termination, in the three
years following termination, firms of terminating plans had fewer fixed assets than firms
of plansthat did not terminate. Interestingly, in the year immediately following
termination, firms of non-terminating plans were more likely to increase dividends, but
two years later the difference is reversed; firms of terminating plans were more likely to
increase dividends than firms that did not. This may be asignal from management that it
has positive outlook concerning the future of the firm.

These results do differ somewhat from the results found for the overfunded
sample. For example, with the overfunded sample, the firms of terminating plans were
less profitable than the firms of non-terminating plans prior to termination and there were
no statistical differences between the two groups following termination. This effect is not

observed for the fully funded sample. For these firms, there were no statistical
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differences between terminating and non-terminating fully funded defined benefit plans
relative to income in the three years preceding termination, but three years after
termination, the firms of terminating plans were more profitable than the firms of non-
terminating plans. Also, there were no statistical differencesin any year in the level of
fixed assets between the firms of terminating and non-terminating overfunded defined
benefit plans but, in every year observed for the fully funded sample, the firms of non-
terminating plans had more fixed assets than the firms of terminating plans.

The results of the means comparison for the leverage variable aso yielded
different results for the fully funded and overfunded samples. The resultsindicated that
there were statistical differences between the firms of terminating and non-terminating
plans two years prior to termination for both samples; however for the overfunded sample
it isthe firms of terminating plans that are more highly leveraged while for the fully
funded sampleit is the firms of non-terminating plans. The last major differencein the
results observed for the two samples occurs with the size variable. For the overfunded
sample, the firms that terminated their plans were always significantly larger than the
firms of plansthat did not. However, for the fully funded plans, two and three years prior
to termination, the firms of non-terminating plans were larger. After that, there were no
observed differencesin the size of the firms when compared by termination status.

There are some similaritiesin the results observed for both fully funded and
overfunded samples. For example, for both samples, there were never any significant
differencesin the level of vested workers between the firms that terminated their plans

and those that did not. Also, for both samples, either two or three years prior to
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Table4.7: Resultsfor Fully Funded Plans (Minus 1 Data)

Full Model 1988-1992 1993-1997

INCRATIO -5.6166* -6.4231** -4.2547
FARATIO -0.2727 0.8760 -3.1067
NDPRATIO 3.1800 4.2700 -1.7189
NSPRATIO -4.3747*** 1.8442 -10.3752**
ACQRATIO -1.5428 4.5973 -18.8081
LEVER -0.4211 0.0676 -1.4497
DIVDUM 0.1852 0.3635 0.4068
VSTRATIO -0.5392 -1.0053 -1.1313
ADEXEQTY  428.9000***  709.8000**  -105.2000
NCSTEQTY -81.2843 -94.9163 -451.4000
LNASSET -0.1122 0.0193 -0.3585* **
R 0.2598 0.3006 0.3932

INCRATIO=net income/total firm income, FARATIO=fixed
assets/total firm assets, NDPRATIO=net debt purchases/total firm
income, NSPRATIO=net stock purchases/total firm income,
ACQRATIO=expenditures on acquisitions/total firm income,
LEVER=debt/total firm assets, DIVDUM=dummy variable equal
to 1if increasein dividends, O otherwise, VSTRATIO=vested
participants/total plan participants, ADEXEQTY =administrative
costs/equity, NCSTEQTY =normal cost/total firm assets,
LNASSET=Log of firm assets

* Significant at .01 level
** Significant at .05 level
*** Ggnificant at .10 level

termination, the cost of maintaining the plans and/or the contribution levels required for

the plans of non-terminating firms were greater than those of terminating plans.
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Model Resultsfor Time=-1: Table 4.7 provides the results of the minus one full year

model and sub-year models for the fully funded plans. The results collectively support
the financial and regulatory motives for termination. In the full model, the income
variable is negative and significant, indicating that a one percent decrease in the income
ratio would increase the probability of termination by 5.5 percent. The administrative
expense variable is significant and positive. The Odds Ratio for thisvariableislarge,
suggesting that the probability of termination is highly sensitive to changesin
administrative expenses.®

Looking at the early sub-period model, it appears that they drive the results of the
full model as the same effect for the income and administrative expense variables are
observed. In thelater sub-period model, the only notable result is the negative size effect.
Thisindicates that, between 1993 and 1997, larger firms were less likely to terminate than
smaller firms.

Comparing these results to those found with the overfunded sample, the
significant negative effect for the income variable is observed in the full model and early
sub-period model for both. The level of significance as measured by the p-valuesis
consistent; however, as predicted, the magnitude of the effect is greater for the
overfunded sample. A one percent decrease in the income ratio increases the probability

of termination by four percent more for overfunded plans than for fully funded plans.

2 Four of the variablesin the model fail the tolerance test. As with the overfunded
sample, additional models were run, aternately dropping these variables. In all of these
models, both the income and administrative expense variables remain significant at the 10
percent level or greater.
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Model Results for Time=-2: The results of the model examining data two years prior to

termination are provided in Table 4.8. The only motive evident two years prior to the
termination event is the financial motive. The income and fixed asset variables are
significant and negative suggesting that less profitable firms and firms that are less likely
to have access to external capital are more likely to terminate.®® In this model, income
has the greatest effect on the probability of termination with a one percent increase in the
income ratio increasing the probability of termination by more than five percent.

One interesting result found in this model is the positive effect on the probability
of termination observed for the dividend dummy. This suggests that firms increasing
dividend payments are more likely to terminate their pension plans than firms that
reduced or did not change their level of dividend payments. Examining sub-periods, this
effect is only observed between1993 and 1997. This effect may be the result of actions
taken by management. If managers know that the firm is not performing to expectations,
they may increase dividend payments in an effort to send positive signals to investors
concerning the future of the firm. If, however, the financial condition of the firm
continues to deteriorate, the firm must then make the decision to terminate its fully

funded pension plan.

%L Two variables fail the tolerance test for the sample examining data two years prior to
termination. In the alternate models, two changes in the data occur. When the size
measure is dropped, leverage becomes significant and negative. This effect isalso
observed in the uncorrected models. A plausible explanation for thisresult is offered in
the Summary. When the leverage measure is dropped, the income ratio is no longer
significant.
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Table 4.8: Resultsfor Fully Funded Plans (Minus 2 Data)

Full Model 1988-1992 1993-1997

INCRATIO -5.2533***  .53492 -5.6411
FARATIO -3.6082** -2.4033 -3.7359***
NDPRATIO -0.5057 -1.5659 3.4690
NSPRATIO -5.0260 -3.2524 -4.9481
ACQRATIO 2.5223 -2.1365 10.9994 **
LEVER -1.5830 -1.2180 -1.7310
DIVDUM 0.8495** 0.7508 2.2429*
VSTRATIO 0.5317 -0.2461 0.4627
ADEXEQTY  83.1045 -301.7000 826.6000
NCSTEQTY  -177.9000 -121.0000 -712.3000
LNASSET -0.5371* -0.7325* -0.4018

R? 0.3021 0.3738 0.4154

INCRATIO=net income/total firm income, FARATIO=fixed
assets/total firm assets, NDPRATIO=net debt purchases/total firm
income, NSPRATIO=net stock purchases/total firm income,
ACQRATIO=expenditures on acquisitions/total firm income,
LEVER=debt/total firm assets, DIVDUM=dummy variable equal
to 1if increasein dividends, O otherwise, VSTRATIO=vested
participants/total plan participants, ADEXEQTY =administrative
costs/equity, NCSTEQTY =normal cost/total firm assets,
LNASSET=Log of firm assets

* Significant at .01 level
** Significant at .05 level
*** Ggnificant at .10 level

The main difference between the results found for the fully funded model and
those of the overfunded model is related to theincomeratio. The significant negative
effect found for the fully funded sampleis not evident in the overfunded sample. This

may be the result of the level of funding. For overfunded plans, if they start to experience
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financial distress, they are able to first reduce contributions to their pension plans since
the assets in the plan are more than sufficient to honor itsliabilities. For fully funded
plans, they do not have this option. Since they cannot restrict contributions, their only
option if they do not have the funds to make required pension contributions or are close to
bankruptcy is to terminate.

In both samples, the fixed assets ratio is significant and negative. Though the
variable is more significant for the fully funded sample, the magnitude of the effect is
approximately the same for both types of plans. The Odds Ratio indicates a one percent
increase in the ratio of fixed assets to total firm assets decreases the probability of
termination by alittle more than three precent.

Modd Results for Time=-3: Table 4.9 summarizes the results obtained for the minus 3

data. These results do not indicate that any of the motives for termination are evident at
thispoint. The acquisition ratio is again significant and positive. The sizevariableis
aso significant, indicating that larger firms are less likely to terminate plans.?

The results of the overfunded model did still show some support for the financial
motive for termination three years prior to the event. The fixed asset ratio was significant
and negative, implying that firms that are able to access external capital arelesslikely to

terminate. Thisresult is not observed with the fully funded sample.

%2 Several variables fail the tolerance test for the sample examining minus 3 data. When
these variables are alternately dropped, in one of the models, the significance of the
acquisition ratio changes to 15 percent and in a second, the leverage variable becomes
significant and negative. This effect is also observed in the uncorrected models. A
possible explanation for this result is discussed in the following paragraph.
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Table4.9: Resultsfor Fully Funded Plans (Minus 3 Data)

Full Model
INCRATIO -4.1916
FARATIO -0.0209
NDPRATIO -1.1263
NSPRATIO 7.6286
ACQRATIO 8.1752***
LEVER -2.4628
DIVDUM -0.0253
VSTRATIO 0.7885

ADEXEQTY -260.6000
NCSTEQTY 40.8314
LNASSET -0.5894 *

R? 0.3582

INCRATIO=net income/total firm income, FARATIO=fixed
assets/total firm assets, NDPRATIO=net debt purchases/total firm
income, NSPRATIO=net stock purchases/total firm income,
ACQRATIO=expenditures on acquisitions/total firm income,
LEVER=debt/total firm assets, DIVDUM=dummy variable equal
to 1if increasein dividends, O otherwise, VSTRATIO=vested
participants/total plan participants, ADEXEQTY =administrative
costs/equity, NCSTEQTY =normal cost/total firm assets,
LNASSET=Log of firm assets

* Significant at .01 level
** Significant at .05 level
*** Ggnificant at .10 level

Summary: Considering the results obtained above, support for the financial and regulatory
motives are found. Theincome variable is significant and negative one and two years

prior to termination, indicating that firms that have financial difficulty are morelikely to



96

terminate their pension plans. Also one year prior to termination, the significant positive
effect on the administrative variable supports the regul atory motive.

The primary differences in the results of the models examining motives for
termination of fully funded plans compared to those of overfunded plans are when the
financial motives first become evident and the lack of support for the expropriation
motive for the fully funded plans. For the overfunded plans, the negative relationship
between profitability is only observed in the year prior to termination, however, for the
fully funded sample, this negative relationship is observed one and two years prior to
termination. Also, for the overfunded plans, the expropriation motive is supported with a
significant positive relationship found for the vested ratio in the minus one and minus two
later sub-period models. Thisrelationship is never observed for the fully funded sample.

The models run for the fully funded sample in which no outlier correction method
was applied are generally the same as the results reported here. For example, in the
minus one full model, the administrative cost variable is significant and positive, but the
significant levels drop to 15 percent. The only mgjor differenceisthat in the models with
no outlier correction, the leverage ratio is significance and negative one and three years
prior to termination. The leverage measure used here is debt to total firm assets. An
aternative measure of leverage, firm liabilities to total firm assets, was substituted. With
this measure, the same result is obtained. This suggests that firms that are more highly
leveraged are less likely to terminate. Thisresult is counterintuitive and the opposite of
what was predicted. One possible explanation for this effect isthat if debt isviewed asan

alternative means of financing relative to plan termination, for firms that are securing
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external financing by increasing their level of debt, their cost-benefit analyses have found
that external financing is most ecnamicdly feasible. This appeas contrary to the debt
financing theory of Myers and Majl uf (1984 which suggests that firms will typicdly
prefer internal to external financing because it islesscostly.

Examining the rules establi shed relating to plan termination may lend some
insight to this seeming discrepancy. If aplanisunderfunded and would like to petition
the PBGC for a standard termination, it can doso by adding to its plan assets that amourt
which makes the plan assets aufficient to satisfy itsliabiliti es. The data compiled by the
Pension Benefit Guaranty Corporation indicates that approximately 54 percent of plans of
firms petitioning the PBGC for standard termination (at which time the PBGC determines
the value of the accued li abiliti es using a the same discourt rate for al firms) are exadly
100 percent funded. This suggests that a substantial number of firms may be doing this.
As aresult, the additional contributions made & the time the request for terminationis
filed is considered part of the @sts associated with termination. This, in addition to the
other costs associated with plan termination may adually make termination a more
expensive means of obtaining financing (through the freang up d funds that previously
were used to fund contributions) than debt.

Reported Reason for Termination: The reasons firms reported for termination o fully

funded defined benefit pension dans on the Standard Termination Notice ae summarized
in Table 4.10. The form allows for the firm to seled one of the pre-determined ogtions or

writein areasonif thereason daes naot fall into ore of these cdegories. “Restructuring of



98

program” and “plant closing” were the reasons seleded most frequently (ead by more
than 36 percent of the sample). “Sale, ownership change” were seleded by 14 percent of
the sample. Thereasons sleded with the least frequency are “adverse business
condtion” and “administrative @ststoo high”.

These reasons are suppated by the results of the enpiricd model which found
that terminations are driven by financial and regulatory motives. For example, firms
terminating pension dans because they are experiencing financial distressand are
attempting to reduce li abiliti es and all eviate the financial burden of the yealy
contributions would likely seled “restructuring of program” as the reported reason for
termination. The high percentage of firms sleding the “plant closing” option could
indicae that firms experiencing severe financial distressclose plants as aform of
downsizing and reducing expenses. Inthese caes, if the pension dan speaficaly
covered workersin that plant, there would be need for the plan to continue. However, the
observed seledion d “sale, ownership change” as the reason for termination may be
independent of firms' financial condtion. If afirm sellsasubsidiary, then it would no
longer be resporsible for the workers' benefits. Terminationin this case may not be
related to financia condtion bu afinancia dedsion by the firm. Examining the reported
ownership changes occurring for this sample does suppat this theory with approximately
35 percent of the firms slli ng a subsidiary during the sample period.

Comparing the results found tere with those foundfor overfunded plans, firms of
bath fully funded and overfunded plans sleded “restructuring of program” with the

gredest frequency. “Plant closing” was never seleded by firms of overfunded pans as
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the reason for termination. This further suppats the ideathat the termination o fully
funded pans are more likely an immediate resporse to financial distress These plans are
terminated becaise firms need to quickly reducetheir liabiliti es and freeup cash that
could atherwise have be used to fundfuture contributions whil e overfunded plans have
the option to reduce ontributions and wse termination d the plan as alast resort.

Successor Plans: As noted in Chapter 3, the detail of information required by the PBGC

regarding successors plans has changed ower time. For the purpose of this analysis,
succesor plans were placal into ore of four categories: no dan, defined benefit plan,
defined contribution dan o spinoff plan. Theresults arereported in Table 4.10. Forty-
eight percent of plans were replaced with no pan and 52 @rcent were placed replaced
with defined contribution dans. These results are mnsistent with termination d defined
benefit plans playing arole in the shift in market share that has occurred between defined
benefit and defined contribution dans.

Lastly, the data regarding organizational changes was simmarized to determine if
the succesor plan was aff eaded by some outside force and nd the firm’s preferencefor
defined contribution dans. More than fifty percent of the sample noted no aganizational
change occurring in the yea prior to termination, 6 nded a merger occuring and
approximately 6 percent noted liquidation. Thisbeing the cae, it is posgble that some of
thefirms terminations are nat totally independent, but may be influenced by other firms
or regulatory compliance

Comparing these results to those foundfor the overfunded sample, it can be seen

that the trends in succesr plans are fairly consistent. The primary differencesliein the
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Table 4.10: Reported Reason for Termination, Successor Plans and Organizational

Changes

organizational changes that occurred during the termination year. For the overfunded

sample, merger and acquisition activity is never noted as an organizational change and

Reason Percent
Adverse Business Condition 7%
Administrative Costs Too High 7%
Restructuring of Program 36%
Sale, Ownership Change 14%
Plant Closing 36%
100%
Successor Plan
Type of Plan Percent
None 48%
Defined Contribution Plan 52%
100%
Organizational Change
Type of Change Percent
No Change 53%
Merger 6%
Subsidiary Sale 35%
Liquidation 6%
100%

more than 20 percent more overfunded plans note no organizational change compared to
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fully funded plans. Again, thismay indicate that the termination of fully funded plans

may be due more to some external force than in the case of overfunded plans.



CHAPTER 5: CONCLUSION

Introduction

The purpose of this study was to provide answers to three mgjor questions. The
first question was whether motives for termination of defined benefit pension plans differ
by funding status. Only overfunded defined benefit plans have been studied in prior
termination literature. Intuitively, motives for termination of fully funded plans should
differ from those of overfunded plans. Thisis primarily because, unlike with overfunded
defined benefit plans, firms do not receive large inflows of cash at the time of termination
with fully funded defined benefit plan terminations. Therefore, the need for cash that
might drive terminations of overfunded plans would likely not be a motive for
termination of fully funded plans. Further, summary information generated by the
Pension Benefit Guaranty Corporation indicates that 80 percent of the standard
terminations occurring during a period similar to that used in this study are terminations
of fully funded pension plans, so an analysis of the motives for termination of these plans
seems warranted.

The next question the study addresses is whether or not motives for termination
change over time. Some of the previous studies found support for motives for
termination that other studies did not. In this study, 10 years of data are examined to
determine what motives have driven the termination of both overfunded and fully funded

defined benefit pension plans. Next, the sampleis divided into two sub-periods to
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determine if motives for termination have dhanged ower time. If thisisthe cae, it is
possble that the varying results foundin previous gudies could, in part, be dueto the
time periods examined. This dudy also compares the reasons for termination reported by
firms with the results of the empirica model to provide an answer to ore fina question:
are firms truthful when they report their reasons for terminating their pension dans? In
doing so, the study could paentialy provide some insight into the shift in market share
that has been occurring between defined benefit and defined contributions. This
information could be used by the Pension Benefit Guaranty Corporation and lawvmakers
in designing legislation that can more dfedively addressthisisue and passbly reverse
this effed.

The remainder of this chapter is organized as foll ows: first, a brief summary of the
data and methoddogy used is provided. Next, the results discussed in detail in Chapters
3 and 4are summarized. Thelast part of the dhapter concludes by discussng the
potential implicaions of the reseach aswell as areas of further reseach.

Methodology Summary

The primary data sourcefor this dudy isthe IRS Form 5500. This form provides
detail ed information regarding pension dans and must be filed by all firmswith pension
plans that covers 100 a more participants. Employer and employee ontributions, total
plan assts and asst investments, plan liabiliti es, participant information and the plan’s
termination status are some of the information provided by thisform. In addition, cata

from the Pension Benefit Guaranty Corporation providing plan information at the time
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the standard termination notice isfiled isalso used. Findly, firm financia datais
obtained from Compustat.

Asin most prior studies, the liabilities are rediscounted using a common rate to
ensure that plans are correctly classified. Then the sampleisdivided into two separate
samples. overfunded defined benefit plans and fully funded defined benefit plans.

The first portion of the Results sections of Chapters 3 and 4 examines the means
of the variables of interest in the three years prior to and three years subsequent to the
termination event. Next, for each sample, means comparisons are performed between
terminating and non-terminating plans. Finally, logistic regression models are
constructed for each sample to determine why firms terminate their defined benefit plans.
The dependent variable in al of the modelsis equal to oneif the plan was terminated or
zeroif it was not. The motives considered fall into one of four categories: financial,
expropriation, tax or regulatory.

Results Summary

Chapter 3 Major Findings: Chapter 3 examines the motives for termination of

overfunded defined benefit pension plans. The results of the empirical models examining
the variables of interest one, two and three years prior to termination find support for all
of the motives for termination; however, when the motives are evident does vary. For
example, the income variable and administrative expense variable were only significant
one year prior to termination. This suggests that firms that are experiencing financial
distress or higher administrative costs are likely to take immediate action by terminating

their overfunded defined benefit plans to reduce liabilities and outward cash flows and
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potentiall y generate some inflow of cash. For al other reesons for termination, the
motives are evident further in advance of the termination event. These results suggest
that firms generally make the dedsion to terminate pension dans well i n advance, with
the exceptions being when they are experiencing financia distressor the st of plan
administrationis high.

Comparing the results of the sub-periods, the results do appea to suppat the
theory that motives for termination have danged owver time. Looking first at the data
covering the period 1988to 1992,it appeas that terminations during this period were
driven by financial distress expropriation and tax advantages. In the later sub-period, the
financial motive for terminationis not suppated; however the significant, pasiti ve result
foundfor the administrative expense variable suppats the regulatory motive for
termination. Thisresult indicaes that regulationincreasing the st of plan
administration daes sgnificantly impad afirm’s dedsion d whether or not to terminate
its plan.

Chapter 4 Major Findings: Chapter 4 examines the motives for termination o fully

funded defined benefit plans. It aso dscusses how these results differ from those found
in Chapter 3, which examined motives for termination d overfunded plans. The results
of Chapter 4 suppat both the financial and regulatory motives for termination. The
income variableis sgnificant and regative bath ore and two yeas prior to termination,
indicaing that firms experiencing income shortfall s are more likely to terminate their
fully funded defined benefit pension dans than firms that are not. The regulatory variable

is sgnificant only one yea prior to termination. This suggests that legislationincreasing
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the cost of maintaining a defined benefit pension plan causes a potentially more
immediate response than even the income variable.

Examining the sub-period models, both the financial distress and regulatory
motives are supported for plans terminating between 1988 and 1992. For plans
terminating in later years, access to capital plays amgor rolein the termination decision.
During this period, the fixed asset variable is significant and negative indicating the firms
that may potentially have problems accessing externa capital terminate their pension
plansin an effort to reduce cash outflows.

Summary: Comparing this results to those found for overfunded plans, both fully funded
and overfunded plans are terminated in response to income shortfalls and increases in
administrative costs. The major difference between the results found for the two samples
relates to the expropriation motive. No evidenceis found in any time period that supports
the expropriation motive for termination for fully funded plans; however, the significant
positive effect for the vested variable one and two years prior to termination for the
overfunded sample suggests that firms with greater levels of vested workers are more
likely to terminate their pension plans.

Public Policy Implications Revisited

The results of this study indicate that terminations for both overfunded and fully
funded defined benefit plans are driven by a variety of factors but primarily financial
distress and administrative costs. What this suggestsisthat if the PBGC and regulators
are interested in reducing defined benefit terminations, they should closely examine these

two issues. The strong result for the financial distress motive may not be something that
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can be addres=ed ouside of the firm. From the standpant of the PBGC, it is probably
better for firmsto terminate their defined benefit pension dans while they are & least
fully funded because if the firm’sfinancia distresspersists to the point where the plan
becmes underfunded, the PBGC could then be resporsible for some portion d the
benefits owed to participants.

Other regulators also have someinterest in firms' terminating their plansin
resporse to financia distressrather than pdentially having underfunded pans. Thisis
because there ae limitsto the amourt of benefits the PBGC will pay to perticipants. This
could paentialy creae apod of participants that are not fully compensated for the
benefits they were promised which could adversely affed society asawhole, espeaally if
these workers are fairly close to retirement, because their income will then haveto be
subsidized in some way.

The dfed of regulatory changesis sosmething that the PBGC and legidators could
address The general move toward less $ringent legislation that would reducethe large
differencesin the sts of maintaining a defined benefit plan relative to a defined
contribution dan would likely be dfedive in reducing the number of terminations. As
shown by the results of this gudy, bah fully funded and overfunded plans consider
administrative st in the termination dedsion. Asfound ly Kruse (1995, if
administrative asts had been equal for the sample period olserved, 3.3 rcent more
newly adopted plans would have been defined benefit plans.

In addition, the regulators may want to re-examine the PBGC premium schedule.

The regulatory variable examined in this model includes payments to the PBGC for
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insuranceto proted the acecued benefits of defined benefit plan participantsin the cae
that afirm becomes insolvent or experiences vere financia distress Sincethe PBGC
has been operating at a surplus, which reacied more than $7millionin 1999t is
possble that the PBGC could re-evaluate this premium schedule. If premiums could be
reduced, thereby reducing administrative asts, defined benefit plans might be more
attradive to firms and fewer firms would terminate their plans.

Since 1992, there has been afairly consistent dedine in the termination o both
fully funded and owerfunded defined benefit pension dans. Some of the legislative
changes enaded sincethe 19803 may have contributed to this dedine, but some of the
additional measures discussd above may make termination even lessattradive of an
optionfor firms. Asfor reviving firms’ interest in adopting defined benefit plans, the
focus of current legislation onmaking defined benefit plans more dtradive by reducing
the @st of maintaining the plan so that it is more cmparable to that of a defined
contribution dan and all owing firms more flexibility in plan design so they can better
cder the plans to the needs of workers are both measures that may be dfedive.

Areasfor Further Research

The results foundwhen summarizing the reported reasons for termination and
organizational changes occurring in conredion with plan termination suggests that
ownership changes and mergers have potentialy affeded between 6and 14 grcent of the
fully funded plan terminations whil e reorganizations have df eded approximately 25
percent of overfunded plan terminations. One interesting question that foll owsis what

role does the fundng level of pension dans play in the merger and/or aqquisition
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decision? Areterminations of plans that are overfunded used as defense tactics to impede
possible takeover attempts?

Also, if plans are terminated to free up cash flow (either by reducing liabilities or
providing an inflow of cash in the case of overfunded defined benefit terminations), what
affect does management ownership play in the termination decision? Are firmswith
higher managerial ownership more likely to terminate because they may directly reap the
benefits of termination if excess assets are distributed to shareholders?

One area of legislation not specifically examined in this study relates to the tax
deductibility of pension plan contributions. Legislators have attempted to reduce the use
of pension plans as tax shelters for firms by limiting the tax deductibility of contributions
to pension plans with the Omnibus Budget Reconciliation Act of 1987. Thisact limited
the amount of contributions that were deductible to the lesser of the accrued liabilities or
150 percent of the excess assets.”® An empirical analysis that considered the effect of this
legislation on the probability of termination may provide someinsight into its
effectiveness in reducing the termination of defined benefit plans.

Finally, this study strictly examines the motives for termination of defined benefit
pension plans. However, the growth in participants covered by defined contribution plans
may be cause for more research on these plans. For example, what motivates firmsto
terminate defined contribution plans? Does plan type affect termination? Are changesin

contribution levels of firms a possible indicator of financial distress?

2 Albert, R. J. and N. S. Schelberg, Y et Another New Pension Law: The Omnibus
Budget Reconciliation Act of 1987, Employee Benefits Journal 13, 20.
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Because of theimportance of pension dansto workers and legislators, andin the
wake recent adions by large firms such as Enron and Ford Motor Company in which
these firm’ s financia condtions have had an adverse dfed on pension dan participants,
thereislikely to be renewed interest in the study of pension dans. These studies may
address ®me of the isaues discussd above or isaues that have yet to be brought to the

forefront.
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